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NOTICE

Disclaimer

The findings in this report are not to be construed as an official
Department of the Army position unless so designated by other authorized
documents.

Disposition

Destroy this report when it is no longer needed. Do not return it
to the originator.
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PREFACE

The United States Army Medical Bioengineering Research and Development
Laboratory (USAMBRDL), a subordinate unit of the United States Army MedicalResearch and Development Command (USAMRDC), is located at Fort Detrick,
Maryland, at the apex of a triangle between Baltimore and Washington on
the outskirts of the City of Frederick.

The unit was established on 1 September 1972 by the merger of the
US Army Medical Equipment Research and Development Laboratory (USAMERDL)
and the US Army Medical Biomechanical Research Laboratory (USAMBRL). On
1 July 1973, USAMBRDL was directed to absorb the resources and mission of
the US Army Medical Environmental Engineering Research Unit (USAMEERU),
located at Aberdeen Proving Ground (Edgewood Arsenal), Maryland. This
action was completed on 30 October 1973, with the simultaneous discontinua-
tion of USAMEERU and the formation of the Environmental Protection Research
Division within USAMBRDL. By September 1974, all of the division's per-
sonnel and materiel resources had been relocated to Fort Detrick.

Organized in September 1921 at Carlisle Barracks, Pennsylvania, the
former USAMERDL was established to provide engineering development of
medical items required for field use of the Army. During the years
1946-1957 the laboratory was under the command of the former Army-Navy
Medical Procurement Office, and in 1948 was moved to Fort Totten, New York.
Subsequently, under the technical supervision of the Armed Services Medical
Materiel Coordination Committee, it came under complete control of the
Army in June 1962 as a subordinate element of The Surgeon General's
Research and Development Command. USAMERDL through the years continued
to develop and improve upon medical materiel peculiar to the needs of
the Armed Forces.

Established in 1946 by the Army Medical Service, the former USAMBRL
was originally known as the Army Hand Laboratory, and later changed to
Army Prosthetics Research Laboratory (APRL). During the early years,
APRL research involved the development of new prosthetic devices.
Around 1955, the research effort became more diversified and included
the development of new surgical repair materials. With the expansion
of the mission to include internal body prosthetics, the name of the
laboratory was changed in 1963 to US Army Biomechanical Research
Laboratory.

The former USAMEERU was activated on 1 July 1972. USAMEERU repre-
sented a major Army "first" in that its mission was to conduct
continuing environmental health engineering research in support of The
Surgeon General's responsibilities in air and water pollution control
and abatement.
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Today, USAMBRDL's facilities are housed in five separate buildings
on Fort Detrick with total floor space exceeding 100,000 square feet.
In addition, the laboratory maintains a small technical coordinating
office at Aberdeen Proving Ground, Maryland (Edgewood area). Although
geographic separation tends to isolate functions and stretch communica-
tion lines, laboratory personnel have proved resourceful in minimizing
these problems.

With the exceptions that USAMBRDL no longer performs research in
the area of prosthetic devices or surgical materialtland there is much
greater emphasis on pest management research, current missions can be
traced back to the original three laboratories. Not surprisingly, these
missions reflect a highly interdisciplinary staff and the need for a
responsive and flexible management structure. Current missions are as
follows:

Conducts in-house and extramural research, development and acquisi-
tion of medical, dental and pest management materiel on a continuing
basis for the Army and on an as required basis for the Navy and Air Force.
This includes managing the developer's portion of the AMEDD materiel life
cycle and product improvement program,' coordinating an integrated pest
management program, and constructing initial pilot prototypes, test models,
and producing limited quantities of medical materiel to support urgent
military requirements.

Conducts comprehensive basic and applied research and management of
research contracts in support of all The Surgeon General's responsibilities
in environmental protection to include air, land and water pollution con-
trol and solid, hazardous/toxic wastes and pesticide disposal; and occu-
pational health associated with exposure to chemicals.

To accomplish these missions, the laboratory is authorized 136 posi-
tions consisting of 21 officers, one warrant officer, 13 enlisted person-
nel, 93 general schedule civilians and nine wage grade civilians. In
addition, the personnel complement is enhanced through various cooperative
training programs with universities, colleges and other government agen-
cies. Professional disciplines represented in the organization include:

Aquatic Biology General Engineering
Biochemistry Graphic and Photographic Arts
Biomedical Engineering Microbiology/Virology
Chemical Engineering Mechanical Engineering
Computer Sciences Nursing
Dentistry Operations Research
Electronic Engineering Physiology
Engineering Crafts & Drafting Sanitary Engineering
Entomology Statistics
Environmental Science Toxicology/Pharmacology
Environmental Engineering Veterinary Pathology
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algorithms to keep pace with changing philosophies and hazard areas that can be
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24. (U) During FY79, the methodology will be used to handle case studies requested by
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DETAIL SHEET

TITLE: Hazard Ranking and Allocation Methodology

FUNDING: PY None , CY $9K and PY None

PROBLEM DEFINITION: To maintain and improve a systems analysis that pro-
vides a quantitative measure of the cost-effectiveness of proposed research
in the Munitions and Occupational Research Areas.

IMPORTANCE: This effort provides a basis for decisions on how to best use
limited RTD&E funds.

APPROACH: The systems analysis is a series of executable programs and data
files. The files are maintained with the most recent information that is
available on the subject matter at hand. The programs require information
in certain ways that differ from that available. In many cases, interpreta-
tion of data based on scientific judgment and philosophies is required.
These judgments and philosophies are often updated. The programs require
environmental models; and these are reviewed, and when appropriate, improved
models selected and incorporated into the system.

ACHIEVEMENTS: The systems analysis was converted from pure batch execution
via card submission to the WYLBUR source text editor/job scheduler. This
allows for speedier data file updates, job submissions and turn-around time.
A user's manual for WYLBUR operations was prepared. Current "risk" evalua-
tions made by the EPA to provide hazardous pollutant criteria (40 CFR 129)
have been reviewed and found easily incorporated in the system. A paper
was presented on the methodology at the 1979 Hazardous Material, Risk
Assessment Disposal and Management Conference in Miami Beach, FL in April 1979.

RELATIONSHIP TO CORE PROGRAM: Since the Munitions and Occupational Research
Areas are major spenders of limited RDT&E funds on contract, it is important
to have some meais of reasonably assuring that the research supported is more
cost-effective than other competing projects.
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extramural research related to munitions production.

24. (U) To conduct aquatic toxicity testing through comparative screening tests and
through generation of acute toxicity data; to evaluate state-of-the-art toxicity
testing methods to determine applicability to research requirements; to advance the
state-of-the-art in toxicity testing methods where research requirements cannot be
miet with existing methods.

2.(U) 7810 - 7909. The toxicity testing laboratory was moved to a new location
during this time period. Construction of new culturing, holding, and testing
25.liie has nearly been cormpleted.
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DETAIL SHEET

TITLE: Screening of Munitions-Related Chemicals for Acute Toxicity to
Aquatic Organisms.

FUNDING: PY $52K , CY $71K and BY $50K

PROBLEM DEFINITION: This project is designed to provide data on the toxicity
of munitions-related materials to aquatic organisms. Short-and longer-term
tests with several species of fish and an invertebrate will be conducted under
static and dynamic water flow conditions. Effects on mortality and, in certain
tests, growth and reproduction will be recorded.

IMPORTANCE: Pollution control facilities at Army ammunition plants are
currently being upgraded. The type and extent of treatment required for

aqueous effluents will depend greatly on the toxicity of the effluent com-
ponents to aquatic life. Generation of this toxicity information will aid
in assessing the environmental hazard posed by the munitions-related materials
found in these effluents.

APPROACH: Preliminary screening tests include static, acute tests with fish
and an invertebrate. These are followed by dynamic (flow-through) acute tests.
Effects on the sensitive life stages of fish will be evaluated using a 35 day
embryo-larval test. Survival, growth, and reproduction of an invertebrate
will be determined in a full life cycle test.

ACHIEVEMENTS: New facilities were under construction during most of the year.
A new source of water was obtained for holding and testing of the animals.
Toxicant diluters and other necessary testing equipment were installed.

RELATIONSHIP TO CORE PROGRAM: This work is based on a request by the US Army
Materiel Command for information relating to the design of waste treatment
facilities. Measurements of the toxicity to aquatic organisms of various com-
ponents of a waste effluent are an important part of the data base required for
the design of proper waste treatment techniques.
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23. (U) To evaluate the use of filtration/adsorption techniques for treatment of
wastes generated by Army installation pest control facilities.

24. (U) The filtration/adsorption system will be taken to Fort Eustis, VA and set up
within the new Fort Eustis Pest Control Facility for on-site testing. Wastewater from
the Fort Eustis Facility will be collected, stored and treated by the carbon adsorption
system. Effluent samples from each carbon column will be collected on-site and
analyzed at Fort Detrick's Environmental Protection Research Division Laboratory. From
this data we will evaluate the performance of the absorption system.

2.(U) 7809 - 7909. Laboratory tests of the carbon filtration system are complete.
a level of 1200 mg/l total pesticide has been tested. Five-hundred gallons of such a

wastewater may be treated and the effluent will show no diazinon, dursban, malathion
obaygon (below 1 ppm). Chlordane was found in the effluent at concentration near

taofthe input concentration. Aeration of the wastewater to remove volatile chlori-
nated solvents from wastewater did not improve performance of the adsorption system.
Prelim'inary leaching tests of spent carbon indicate a very slow rate of pesticide
leaching at pH 4.0.
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DETAIL SHEET

TITLE: Evaluation of Filtration Techniques for Disposal of Operational

Wastes from Army Pest Management Programs

FUNDING: PY $27K , CY $29K and BY $64K

PROBLEM DEFINITION: To evaluate the use of carbon adsorption techniques
for treatment of wastes generated by Army installation pest control facilities.

IMPORTANCE: The US Army operates pest control facilities at its installations
throughout the country. Federal law places the responsibility for safe dis-
posal of pesticides and pesticide wastes on the user - DA. As a result, the
Army is responsible for the safe disposal of the pesticide waste it generates.

APPROACH: The filtration/adsorption system will be taken to Ft Eustis, VA
and set up within the new Ft Eustis Pest Control Facility for on-site testing.
Wastewater from the Ft Eustis Facility will be collected, stored and treated
by the carbon adsorption system. Effluent samples from each carbon column
will be collected on-site and analyzed at Ft Detrick's Environmental Protection
Research Division Laboratory. From these data we will evaluate the performance
of the absorption system.

ACHIEVEMENTS: Laboratory tests of the carbon filtration system are complete.
A recipe wastewater containing diazinon, dursban, malathion, baygon and
chlordane at a level of 1200 mg/l total pesticide has been tested. Five-
hundred gallons of such wastewater may be treated and the effluent will
show no diazinon, dursban, malathion or baygon (below 1 ppm). Chlordane
was found in the effluent at concentration near that of the input concen-
tration. Aeration of the wastewater to remove volatile chlorinated solvents
from wastewater did not improve performance of the adsorption system. Pre-
liminary leaching tests of spent carbon indicate a very slow rate of pesti-
cide leaching at pH 4.0.

RELATIONSHIP TO CORE PROGRAM: This research is a part of the Army's evalua-
tion of health and environmental consequences of the disposal of hazardous
wastes and pesticides generated by military activities.
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(a) treatffent for discharge or (b) non-consumptive reuse of certain wastewaters
generated in a field environment.

24. (U) Various unit processes to include iicrofiltration, ultrafiltration, reverse
osmosis, carbon adsorption and ozone oxidation will be evaluated to determine the
level of treatm~ent that must be provided for direct reuse of selected wastewaters.
Currently shower and laundry wastes are scheduled for evaluation; however, as other
wastewaters are identified as having reuse potential, they will be included in the
unit process evaluations.

25. (U) 7810 - 7909. Beginning in FY 79, the pilot-scale research facility support-
ing unit process evaluations is being maintained as a functional research area with
individual research efforts reported as separate work units.
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I

DETAIL SHEET

TITLE: Evaluation of Unit Processes for Development of Army Reuse

Standards and Criteria

FUNDING: PY $90K , CY $76K and BY None

PROBLEM DEFINITION: To investigate the application of physical-chemical
processes to treat non-sanitary wastewaters for non-potable reuse in a
field environment.

IMPORTANCE: Wastewater reuse has been suggested as a possible alternative
for supplying water for field operations in areas where potable water pro-
duction cannot meet demand or where long distances separate the water pro-
duction point and the point of use. The need for a certain degree of
mobility of units used in field operations is one that could be met by new
ultrafiltration and reverse osmosis membranes or by other physical-chemical
processes. If an acceptable wastewater reuse system could be developed,
potable water requirements and water transportation problems could be reduced.

APPROACH: Synthetic hospital wastes were treated with ultrafiltration,
reverse osmosis, microfiltration or ozone to assess the degree of treatment
afforded by each of the processes. Total Organic Carbon, Chemical Oxygen
Demand, Solids data, and specific organic concentrations were used to
differentiate between the process treatments.

ACHIEVEMENTS: Numerous processes were evaluated in the pilot plant prior
to termination of the laboratory's pilot reuse efforts. The project resulted
in the establishment of the pilot plant, as a unique capability within the
Army for studing wastewater reuse with state of the art processes.

RELATIONSHIP TO CORE PROGRAM: Evaluation of medical aspects of wastewater
reuse is a part of this laboratory's research under the Toxic Hazards of
Military Environments program.
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23. (U) To provide water analyses in support of contracts and in-house research on
the development of standards and criteria for water treatment, wastewater reuse and
treatment by field Army units.

24. (U) Use automated colorimetric methods for analysis of common water quality
parameters. Develop in-house capability for measuring trace concentrations of
organics in waters by fluoriinetric and gas chromatographic methods.

25. (U) 7810 - 7909. This function has been transferred to a W-ater Chemistry Labora-
tory for support of in-house and contract research requiring water analyses. Specific
research efforts and methods developments will be reported under other on-going or new
work units.
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I

DETAIL SHEET

TITLE: Chemical Characterization of Waters and Wastewaters for Development
of Army Standards and Criteria

FUNDING: PY $79K , CY $146K and BY None

PROBLEM DEFINITION: To provide methods for water analysis in support of
in-house or extramural research dealing with the development of standards
and criteria for water treatment, wastewater reuse, or treatment of waste-
water for discharge.

IMPORTANCE: Research being conducted in the area of water and wastewater
assessment and treatment requires the application of existing, or develop-
ment of new, analytical methods.

APPROACH: Utilize automated colorimetric methods for measurement of common
water quality parameters. Develop in-house methods for measuring trace
concentrations of organics in water by fluorimetric and gas chromatographic
means.

ACHIEVEMENTS: This research effort has provided analytical methods for
studies of the aquatic toxicity of munitions compounds, phosphorus and
nitrogen removal using rotating biological contactors, and the effect of
low-level lime addition in the anaerobic digestion of sludges. Specific
analytical methods and research results have been reported under those
work units.

RELATIONSHIP TO CORE PROGRAM: This function has been transferred to a
Water Chemistry Laboratory for support of in-house and contract research
requiring water analyses. Specific research efforts and methods develop-
ments will be reported under other on-going or new work units.
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DETAIL SHEET

TITLE: Development of Improved Field Test Procedures for Determining

Chemical Disinfection Residuals in Aqueous Solutions

FUNDING: PY $35K , CY $53K and BY None

PROBLEM DEFINITION: To develop a new test procedure for determining
chlorine (disinfectant) residuals in aqueous solutions and to extend the
procedure to alternative disinfectants used by the Army.

IMPORTANCE: The current Army approved test for chlorine residuals, the

DPD procedure, has been shown to be inadequate for determinations of free

chlorine residuals in the presence of combined residuals. Combined resid-
uals are considerably less effective than a free residual as disinfectants
and thei-efore a substantial health risk is associated with using DPD.

APPROACH: The free available chlorine test with syringaldazine (FACTS)
has been developed. This procedure is specific for free residuals in the
presence of combined residuals. This test is presently not commercially
available and therefore the acceptance of this procedure is limited.
Commercial availability is projected by 2nd quarter FY80. After testing, the
test procedure will be submitted for Army dcceptance.

ACHIEVEMENTS: An updated survey of methodology was presented, "Measuring
Disinfectant Residuals" by K.E. Longley, J.D. Johnson, E.P. Meier and
W.J. Cooper before the Water Quality Technology Conference VI at Louisville,
KY, December 3-6, 1978. In addition commerical test kits are being manu-
factured by Ames Chemical, Elkart,IN and Hach Chemical, Loveland, CO.

RELATIONSHIP TO CORE PROGRAM: The Army has unique requirements for mea-
suring disinfectant residuals in field sanitation and has lead in the
field of disinfection for many years.
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23. (U) To develop chemical methods for the detoxification of military standard
organophosphorus and carbamate pesticide formulations and to evaluate the practicality
and health and environmental effects of disposal of the detoxified material. The
magnitude of the pest management program. conducted annually by DA and the large stock
of pesticide wastes generated by this program make the requirement for this effort in
pesticide disposal unique to DA. Federal Law places responsibility for safe disposal
on the User -- DA.

24. (U) Laboratory studies will be conducted to develop chemical methods for complete
degradation of the pesticide in each formulation. Health and environmental effects
of disposal of the resulting reaction mixtures will be evaluated using data from the
literature for known or suspected toxicity of the reaction products to mammals and
aquatic biota and by conducting aquatic bioassays on the reaction mixtures and iso-
lated reaction products.

25. (U) 7810 - 7909. Research on this wiork unit has been documented in an in-house
technical report: USAVBRDL TR 7611, Novemrber 1976, "Chemical Degradation of Military
Standard Formulations of Organophosphate and Carbarnate Pesticides. I. Chemical
Hydrolysis of Diazinon." AD A036051. A second in-house technical report on the
degradation of diazinon by rNaOCl is in preparation. Two manuscripts have been pub-
lished and a third is in press.
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I.I

DETAIL SHEET

TITLE: Development and Evaluation of Methods for the Chemical Disposal
of Military Standard Pesticides

FUNDING: PY $119K , CY $67K and BY None

PROBLEM DEFINITION: To develop chemical methods for the detoxification of
military standard organophosphorus and carbamate pesticide formulations and
to evaluate the practicality and health and environmental effects of disposal
of the detoxified material. The magnitude of the pest management program
conducted annually by DA and the large stock of pesticide wastes generated
by this program make the requirement for this effort in pesticide disposal
unique to DA.

IMPORTANCE: DA operates pest control facilities at its installations through-
out the country. Federal law places the responsibility for safe disposal of
pesticides and pesticide wastes on the user - DA. As a result, the Army is
responsible for the safe disposal of the pesticide waste it generates.

APPROACH: Laboratory studies will be conducted to develop chemical methods
for complete degradation of the pesticide in each formulation. Health and
environmental effects of disposal of the resulting reaction mixtures will be
evaluated using data from the literature for known or suspected toxicity of
the reaction products to mammals and aquatic biota and by conducting aquatic
bioassays on the reaction mixtures and isolated reaction products.

ACHIEVEMENTS: This research has been documented by the following journal pub-
lications: (1) Dennis, W.H., E.P. Meier, W.F. Randall, A.B. Rosencrance and
D.H. Rosenblatt, Degradation of Diazinon by Sodium Hypochlorite. Chemistry
and Aquatic Toxicity, Environ. Sci. & Technol., 13, 594-598 (1979); (2) Meier,
E.P., W.H. Dennis, A.B. Rosencrance, W.F. Randall, W.J. Cooper and M.C. Warner,
Sulfotepp, A Toxic Impurity in Formulations of Diazinon, Bull. Environ. Contam.
Toxicol., 23, 158-164 (1979); (3) Acute Toxicity of Dechlorinated DDT, Chlordane
and Lindane to Bluegill (Lepomis macrochirus) and Daphnia magna, Bull. Environ.
Contam. Toxicol.,21, 849-854 (1979); (4) Dennis, W.H., A.B. Rosencrance, W.F.
Randall and E.P. Meier, Acid Hydrolysis of Military Standard Formulations of
Diazinon, J. Environ. Sci. Health - Part B, in press; (5) "Chemical Degrada-
tion of Pesticides" by W.H. Dennis, to be published in the Proceedings of 23rd
Meeting of Collaborative International Pesticides Analytical Council; (6) Dennis,
W.H., E.P. Meier, A.B. Rosencrance, W.F. Randall, M.T. Reagan and D.H.
Rosenblatt, Chemical Degradation of Military Standard Formulations of Organo-
phosphorus and Carbamate Pesticides. II. Degradation of Diazinon by Sodium
Hypochlorite, US Army Medical Bioengineering Research and Development Labora-
tory, Ft Detrick, MD., TR 7904, Dec. 1979.

RELATIONSHIP TO CORE PROGRAM: This research is part of the Army's evaluation
of health and environmental consequences of the disposal of hazardous wastes and
pesticides generated by military activities.
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23. (U) Provide Advanced Wastewater Treatment (AWT) technology applicable to US Army
wastewater treatment plants so that NJPDES permit limitations under PL 92-500 can be
met. Design criteria will be established for selected processes with initial emphasis
on organic loading rates and nitrogen removal procedures. Evaluation of phosphorus
removal techniques and the processing of the resultant chemically treated effluent are
considered in relation to upgrading existing waste treatment facilities. The appli-
cability of combining carbon and nitrogen oxidation processes will be evaluated to

determine its impact on upgrading US Army wastewater facilities.
24. Pilot-scale studies will be conducted on selected advanced wastewater treatment
processes and problems. Emphasis will be placed on upgrading existing facilities,
rather than attempting to develop processes and procedures for totally new treatment
plants. The goal will be to satisfy IWPDES permit limitations for designated pollut-
ants, as opposed to attempting to obtain design criteria for extremely low pollutant
levels. Laboratory and bench-scale studies will be conducted in support of pilot
scale operations.

25. (U) 7810 - 7909. The final report on "RBC Process for Secondary Treatment and
Nitrification Following a Trickling Filter" is being completed. The draft final
report on recarbonation of high p1-: wastewaters by the RBC process is in preparation.
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DETAIL SHEET

TITLE: Development and Evaluation of Criteria for Advanced Wastewater
Treatment Processes at Military Installations

FUNDING: PY $150K , CY $186K and BY $71K

PROBLEM DEFINITION: To evaluate phosphorus removal techniques and pro-
cessing of the resultant chemically treated effluent and chemical sludges
produced. The applicability of combining carbon and nitrogen oxidation
processes will be evaluated to determine its impact on upgrading US Army
wastewater facilities.

IMPORTANCE: The importance of this work lies in the realization of
optimizing wastewater treatment processes through combining chemical/
physical treatment technologies with biological processes. The goal is
to improve the overall plant efficiency with minimal construction. Com-
bining low-level lime treatment processes for phosphorus removal followed
by biological recarbonation not only allows for phosphorus concentrations
to meet effluent limitations, but also enhances nitrification.

APPROACH: Pilot-scale studies will be conducted on selected advanced waste-
water treatment processes and problems. Emphasis will be placed on upgrading
existing facilities, rather than attempting to develop processes and pro-
cedures for totally new treatment plants. The goal will be to satisfy
NPDES permit limitations for designated pollutants, as opposed to attempt-
ing to obtain design criteria for extremely low pollutant levels. Labora-
tory and bench-scale studies will be conducted in support of pilot scale
operations.

ACHIEVEMENTS: Two technical reports have been published: (1) "Phosphorus
Removal in a Pilot Scale Trickling Filter System by Low Level Lime Addition
to Raw Wastewater", R.D. Miller, R.S. Ryczak, and A. Ostrofsky. Tech
Report 7901, AD A065041. (2) "Rotating Biological Contactor Process for
Secondary Treatment and Nitrification Following a Trickling Filter", R.D.
Miller, C.I. Noss, A. Ostrofsky, and R.S. Ryczak. Tech Report 7905,
AD A074172.

A third technical report is being written entitled "Rotating Biological
Contactor Process for Secondary Treatment and Recarbonation Following
Low-Level Lime Addition for Phosphorus Removal". This research is being
presented in a paper entitled "Recarbonation of Wastewater Using the
Rotating Biological Contactor", C.I. Noss, R.D. Miller and E.D. Smith.

RELATIONSHIP TO CORE PROGRAM: An agreement between USAMBRDL and USACERL
has been established such that existing equipment and expertise can be
used effectively in solving Army waste treatment problems.
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23. (N) To develop methods for the analysis of recognized militarily relevant low-
level pollutants and pesticides and to characterize and analyze previously undefined
pollutants arising from military munitions manufacture and pesticide operations.
These m ethods would be used by USAEHA and other OTSG operational elements and muni-
tions plant operators to survey or monitor specific pollutant discharges.

24. (U) Methods will be developed for the routine determination of selected low-level
pollutants in water or soil. Pollutant by-products and breakdown products in water,
air or soil will be isolated, characterized, and quantified. Where necessary, sensi-
tive methods will be devised to detect them at significant concentrations.

25. (U) 7810 - 7909. A draft final report has been completed on a sensitive automated
method for the analysis of nitrocellulose in water. An extraction procedure and a high
pressure liquid chromratographic (hplc) method for the carbamate pesticides carbaryl and
propoxur and their major degradation products, l-naphthol and isopropoxyphenol, was
developed. The extraction procedure was only 60 percent efficient but was specific
for the compounds of interest. The reverse phase hplc method was capable of detecting
the four compounds in the sub-part per million range, with relative sensitivities
decreasing from l-naphthol to propoxur. A draft report is being prepared.
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DETAIL SHEET

TITLE: Methods Development for the Characterization and Analysis of Low-

Level Military Pollutants

FUNDING: PY $36K , CY $3K and BY None

PROBLEM DEFINITION: To develop methods for the analysis of recognized
militarily relevant low-level pollutants and pesticides and to characterize
and analyze previously undefined pollutants arising from military munitions
manufacture and pesticide operations. These methods would be used by USAEHA
and other OTSG operational elements and munitions plant operators to survey
or monitor specific pollutant discharges.

IMPORTANCE: Ennvironmental or Occupational Health research depends heavily
on the availability of highly sensitive analytical methods for identification
of low-level pollutants.

APPROACH: Methods will be developed or adapted for the determination of

selected low-level pollutants io soil and water. Degradation products and
secondary pollutants arising from munitions manufacture or pest control
operations will be isolated, identified, and quantified. Where necessary,
sensitive methods will be devised to deteit these substances at significantlevels.

ACHIEVEMENTS: A draft final report has been completed on a sensitive auto-
mated method for the analysis of nitrocellulose in water. An extraction pro-
cedure and a high pressure liquid chromatographic (hplc) method for the carbamate
pesticides carbaryl and propoxur and their major degradation products, l-napthol
and isopropoxyphenol, was developed. The extraction procedure was only 60 per-
cent efficient but was specific for the compounds of interest. The reverse
phase hplc method was capable of detecting the four compounds in the sub-part
per million range, with relative sensitivities decreasing from l-naphthol to
propoxur. A draft report is being prepared.

RELATIONSHIP TO CORE PROGRAM: Sensitive analytical methods are required to
satisfy various research needs in this laboratory's Environmental Quality
Technology program.
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23. (U) To evaluate US Army free available chlorine (FAC), disinfection criteria for
fixed installation and field water supplies. The requirement for safe water supplies
worldwide, under extreme chemical, microbiological and physical conditions makes this
problem military unique. Pathogenic organisms must be eliminated from the treated
waters to provide assurance that the waters will not cause infectious disease.
24. (U) Literature on chlorine disinfection will be reviewed to determine if previous
inability to distinguish FAC from other forms of available chlorine may have overesti-
mated current military requirements. Species of FAC at various temperatures and pH
will be examined for their capability to disinfect typical fecal-borne bacteria,
viruses and protozoa in various waters over a standard 30 minute contact period.
Actual field and fixed installation treated potable waters from various raw water
sources will be evaluated to determine if any interference in rates of disinfection
occur.
25. (U) 7810 - 7909. Disinfection studies of E. coli, f2 coliphage, poliovirus I,
and R. rubra (yeast) in synthetic "worst case" water containing 5 color units, 5 JTU

bentonite and 250 rig/l Ca+ 2 at pll 9 and 6C are complete. Results indicate no change
fro, baseline values for E. coli and R. rubra as long as FAC were maintained by the
addition of extra chlorine. llowever, an 80% rate increase for f2 virus and an
approximately 20% one for polio was seen over the baseline rate, even when the
chlorine demand of the water was not accounted for. This was undoubtedly due to the

presence of Ca + 2 , which, at pl 9, increases the disinfection rate of f2 by >90% and
of polio by >80% over baseline values. This work will be continued under the field
sanitation and water program for FY 80 and beyond.
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DETAIL SHEET

TITLE: Evaluation of disinfection criteria

FUNDING: PY $82K , CY $136K and BY None

PROBLEM DEFINITION: To evaluate the adequacy of current free available
chlorine disinfection criteria for fixed installation and field water supplies.
To examine and compare the disinfection rates of indicator organisms and patho-
gens of concern in various natural waters. To investigate and expand knowledge
of the mechanisms of chlorine disinfection on the more resistant microbiological
species.

IMPORTANCE: The US Army must provide "safe" drinking water for personnel both
in the field and at Amy-operated installations. Present Army criteria of
chlorine disinfection have been found contradictory between several documents.
The criteria were chosen without much regard for specific water and environ-
mental conditions. If conditions are not specified, water may be either over
or under-chlorinated, resulting in the production of possibly carcinogenic
organohalides in the first case or the survival of pathogenic viruses in the
second. Development of specific criteria for various types of natural water
is therefore of prime importance to the Army.

APPROACH: Disinfection rates of standard indicator organisms have been
determined in hyperpure water and synthetic hard, organically-polluted and
turbid waters under varying conditions of pH and temperature. Studies were
done in "worst case" water containing all the above interferences. Rates
were determined for standard organisms at pH 9 and 6 C. Ultimatrly, field
pathogens and natural waters will be tested.

ACHIEVE.IENTS: Work with disinfection of synthetic hard water containing
cations were completed. Results indicated no change in disinfection kinetics
from normal for bacteria and R. rubra at any pH. However, at pH9, both f2
and polio viruses were inactivated faster when a divalent cation (Mg±2,Ca±2)
were present. Monovalent cations (Na, K) did not induce this effect. For
poliovirus the rate increase was approximately 30%, for f2 coliphage it was
>90',. Disinfection in turbid water was completed as was disinfection of"worst case" water. Results indicated no change in disinfection rates for
bacteria, viruses and yeast as long as the specified chlorine residual was
maintained. The exception to this was with the viruses at pH 9, where the
presence of the divalent cation induced increased rates. Disinfection of
Coxsackievirus A9at pH 5 and 60C revealed the occurrence of the same 2-stage
rate anomaly found for poliovirus I.

RELATIONSHIP TO CORE PROGRAM: Research in disinfection provides a possible
means of reducing the effects of chlorination on the environment as well as
providing the soldier with safe water to drink. By doing so, this research
is an integral part of the environmental program and the health effects
research of the Army.
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21. GNCRALUSE SSOCIATE INVESTICATORIS

23. (U) To study health effects associated with renovation and reuse of %.*,astewater
in both potable and non-potable military applications, and to develop criteria upon
which standards of quality for such renovated waters can be based.

24. (U) Identify the known or predictable components of wastewaters generated at
military installations and field facilities where water reuse may be required. Review
the literature concerning acute and long-term health effects of ingestion of the
identified components in potable water and the ocular and dermal effects in the case
of nonpotable body contact applications such as laundry, bathing and recreational uses.
Document the available knowledge, identify areas in which the necessary information is
lacking, and recommend specific studies to obtain that information. Maximum use will
be made of existing standards, rationales and health effects data, and the recommiended
criteria will be based upon the uses of the renovated wastewaters, the duration of
exposure, the population exposed, and the military mission involved. Advice and
recomn~endations will be sought from the National Academy of Sciences, and coordination
vill1 be maintained with interested government agencies and professional organizations.

25. (U) 7810 - 7909. Two efforts were completed in this period, one for development
of a management plan for water quality criteria, and one for identification of com-
ponents and review and evaluation of treatability and health effects data related to
reuse of field shower and laundry wiaters. Although this work unit is being terminated,
the effort of management and coordination of the criteria development program will be
included in the field sanitation and water program for FY 80 and beyond.
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DETAIL SHEET

TITLE: Development of Criteria for Wastewater Reuse Standards

FUNDING: PY $20K , CY $24K and BY None

PROBLEM DEFINITION: The Army and the other US military services will need
water quality criteria for any planned reuse of wastewaters that involves
human contact and thus may have an adverse effect upon humans. Many of the
anticipated uses of reclaimed wastewater are unique to the military; there-
fore the military cannot depend upon other agencies to develop water quality
criteria for military reuse.I IMPORTANCE: Adequate water supplies may be difficult to obtain in many areas
of the world where US forces may be deployed, and resort may be made to direct
international reuse of wastewaters in order to conserve valuable water supplies
sanitary supervision of water supplies. In order for him to perform that mis-

sion, a data base and methodology must be developed which will provide a means
of deriving water quality criteria to preserve the health and effectiveness of
the soldier when wastewater reuse becomes necessary.

APPROACH: This work unit consists of coordinating with the US Air Force and
Navy in establishing needs and priorities for reuse water quality criteria,
technical management of extramural research efforts to meet the established
goals, and coordination with other government agencies, consultants, profes-
sional organizations and the National Academy of Sciences to assure the
scientific validity and acceptability of the criteria development program.

ACHIEVEMENTS: Coordination has been established and maintained with the US
Air Force Engineering and Service Center, Tyndall AFB, FL and the US Navy
Civil Engineering Laboratory, Port Hueneme, CA. Two extramural efforts have
been completed: Culp, R.L. "Water Quality Criteria for Specific Military
Reuse Applications" Culp, Wesner, Culp, Sacramento, CA, June 1979, and
Cogley, D.R., W. Foy, W.G. Light, M. Mason and J.C. Eaton, "Evaluation of
Health Effects Data on the Reuse of Shower and Laundry Waters by Field Army
Units" Walden Div., Abcor, Inc. Wilmington, MA, April 1979. A third effort
was initiated: "Development of Data Base Requirements for Human Health Based
Water Quality Criteria for Military Recycle/Reuse Applications" A.D. Little,
Inc., Cambridge, MA. Papers were presented at the Water Reuse Symposium,
25-30 March 1979: T.E. Cody, V.J. Elia, C.S. Clark, R.T. Christian, "Inte-
grated Use of Bioassays and Chemical Analyses to Evaluate the Quality of
Reuse Water"; D.R. Cogley, J.C. Eaton, "Evaluation of Health Effects Dataon the Reuse of Shower and Laundry Waters by Field Army Units"; W.J.Cooper,

J.C. Eaton, B.W. Peterman, "Wastewater Reuse Program at the US Army Medical
Bioengineering Research and Development Laboratory."

RELATIONSHIP TO CORE PROGRAM: Evaluation of medical aspects of wastewater
reclamation and direct reuse within fixed and field rilitary facilities is
a recognized requirement in the Toxic Hazards of Military Environments re-
search program of this Laboratory.
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32 KEWOCK P- AC -&S~1YC .. if-0 tt)NAME, Conway, WJ.POC:DA
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23. (L.) To conduct an engineering evaluation of the field surgical sink to determine
feasibility of conducting a product improvement program or a need for a new product
design to eliminate field complaints.

24. (U) Prepare a testing protocol based on accrued field complaints, conduct an
in-house evaluation and prepare an engineering evaluation report so that a proper
course of future action can be determined.

25. (U) 7810 - 7909. Engineering evaluation of the subject equipment has uncovered
several previously unknown flaws which seriously impact reliability. A plan for
corrective action has been developed which involves a "quick-fix" for units now in
the field and a more comprehensive design adjustment that may be applied to depot-
stored units and will also apply to newq procurements.
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DETAIL SHEET

TITLE: Sink, Surgical Field

FUNDING: PY - $2K, CY - 15.1K, BY - IOK

PROBLEM DEFINITION: Numerous complaints from field medical units have
been received citing problems with the Surgical Field Sink (NSN 6545-00-
935-4056). The complaints deal with heater burn-out and other problems.
This task was undertaken to conduct an engineering evaluation of the
item and determine whether a modification of a new development is necessary
to correct the deficiencies.

IMPORTANCE: These sinks are used for surgical scrubbing in forward area
medical units. Their high failure rate makes logistical support difficult
and jeopardizes the mission of these medical units.

APPROACH: To identify the root causes of the high failure rate through
extensive testing and analysis and to determine appropriate corrective
action.

ACHIEVEMENTS: The principal cause of heater burn-out has been identified
along with a number of other less catastrophic design and manufacturing
defects. Due to the large number of these devices still in the inventory,
a depot level modification has been developed which will improve the
reliability of existing units. A concurrent program is looking at the
application of new technology to a new generation of surgical sinks and
is developing a base for future procurement.

RELATIONSHIP TO CORE PROGRAM: This task is consistent with the Laboratory's
mission of providing development engineering on field medical equipment.
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I. AGENCY ACCESI 1. DATE Of SUMNAJOY flsppi CPQr72L III111

RESEARCH AND TECHNOLOGY WORK UNIT SUMMARY DA OA 6237 79 09 01 DD-DR&E(AR)6.16

3. CATE PREV SuIVRY I IN OF SUMMARY S.SMARY SC77fl *.OR SCCUIIITY- 7 REGAAO4NO A DI, 'N I MIW L SPECIFIC DAT.t Is. LEVEL OF SUMs

78 10 01 H. UEtINT UA I- ONTOACTOR ACCE.SS R IM

I*.~ cOODES: PROGRAM ELEMENT PROJECT NIUMBER TASK AREA NUMBER WORK UNIT NUMBER

APRIMARY 162778A 1351 62778A838 00 1006 APC F0
1~'9 62110A j3A1 62110OA81 6 00 ......

)Px CARDS 114f I _ _ _ _ _ _ _ _ ..___ _ ............ _ ___ ___

IL TITLE (P-~d. -t. 3..-tIp CO .. F Sf- "

(U) Dental Plastic Insert Module
It. SCIENTIFIC AND TECNIIOLO0ICAL XRZA0

009800 Medical and 1ospital Equipment; 002400 Bioengineering
IS. START DATE 1IA. ESTIMATED COMPLETION DATE I FUNDING AGENCY Is. PRFDRMAIICE METHOD

6910 7909 DA C. In-House
*.CONTRACT/GRANT IS. RESOURCES ESTIMATE APROFESSIONAL MAN YES 16 FUNDS INN "--..)

11 OATESIEFFMCTIVE: RXP#RATION: ,c w

It nudmo FISCAL 78 0.0 00
Q, TYPE. A AMOUNT. YEAR

s. IND OF AWANO. f. CUMa. A MT. 790.0 00
55. RES1PONSIBLE DOD ORGANIZATION 2. PIERFDRNNO OGANIZATION

name: US Army Medical Bioengineering NAME:* US Army Medical Bioengineering
Research & Development Laboratory Research & Development Laboratory

AORS.Fort Detrick, Frederick, MD 21701 ADIRESSFort Detrick, Frederick, MD 21701

PRINCIPAL INVEATIGATOR (P..A SSAIE It (1.5. A-00-1. 1-it.OIIU

JRESPONSIBLE INDIVIUAL NANE.* Malek, J.1,1.
NM. Al bertson, J.N., Jr., COL TELEPNo4I(301) 663-7277; AUTOVON 343-7277
TIfFD,;(301 ) 663-2434; AUTOVOII 343-2434 SOCIAL SECURITY ACCOUNT NUMBER:

21. GENERAL USE ASSOCIATE INVESTIGATORS

Foreign Intelligence rNot Applicable NAME,

Jfi 1-D'ft(U) Dental Portable Equi pment; (U) Dental M i
(U) Dental Field Sets; (U) Plastic; (U) Module; (U) Field Insert; (U) Field Cabinet

3L TECHNICAL OBJECTIVE." I& APPROACH, 2L PROGRESS (PA.. W.A.E -&ph Id-tiff.d 1b .0 PI.d. 1..# .1 ... A .ilk S...1I, D.*S1 C.'".

23. (U) To develop a plastic insert module which will provide field dental personnel
with a modern, mobile piece of equipment.

24. (U) Fabricate universal plastic instrument and equipment Inodules com;patible with
Chest, Medical Instrument and Supply Set (MISS) (14SN 6545-00-118-6248) complete with
three sizes of interchangeable drawers and a mobile base platform.

25. (U) 7810 - 7909. IMone. Task terminated because of absence of a defined
requi remnent.
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I
DETAIL SHEET

TITLE: Dental Plastic Insert Module

FUNDING: PY $0, CY $0 and BY $0

PROBLEM DEFINITION: To design, fabricate and evaluate a plastic insert
module to hold dental instruments and supplies which will provide
field dental personnel with a modern, mobile piece of equipment.

IMPORTANCE: Current field equipment is ancient and obsolete. Redesign
of the insert with modern materials will be in consonance with the
new field equipment (chair, stool, lights, trays) being added to
the armamentarium,

APPROACH: Universal plastic instrument and equipment modules capable
of being placed into a standard field chest will be designed and fabri-
cated. The modules will have three sizes of interchangeable
drawers and a mobile base platform.

ACHIEVEMENTS: Prototype modules, drawers and mobile platforms were
designed and fabricated. Development Testing (DT I) was accomplished
satisfactorily. Utilization was continued in conjunction with trial
packing of dental field sets.
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1. AGENCY ACCEISSION IA. DATE Of SUMMANY faspoCOacNrWoL SFXSCh.
RESEARCH AND TECHNOLMgY WORK UNIT SUMMARY DOA63 79001DD-DR&E(AR)6JIS

2, DA T E IN 1,DO ' UMA* 1. 1..A1CT'.WORK69C. Y 7. REOGRADING0 IS 01610* INSTAN S0L.SPECIFIC DATA- S EELOF sun

7100 H.TERMI NATIOU NA NL jib YCSON CCIES A. WRKUNT

to. NO /COOES.* PROGRAM ELEMENT PROJECT NUMBER TASK AREA NUMBER WORK UNIT NUMBER

a. PRIMARY 162778A I3SI62778A838 00 007 APC F703
1~K~eK* 62110 3A1 6211 rA81 6 00 ..07....

~~~ ~ CARDS 114 I__________

II. TITLE (P-O . -Ilk S-cI Ct .*II.. C.4.j*

(U) Dental Operating Set
12. SCIENTIFIC AND TECHNOLOGICAL AREAS*

009800 Medical and P-ospital Equipment; 002400 Bioengineering
IS. START DATE III, ESTIMATE0 COMPLETION DATE IL FUNDING AGENCY I.PERFOftMANCE METHOD

6910 7909 DA I *C. In-House
17, CONTRACT/ GRANT IS. RESOURCES ESTIMATE APROFESSIOMAL MAN YRS 2, PUN 0S 4. 0md&)

IL DATE.SINFFECTIVK ESPIRATION:

b. mumSeen FISCAL 78 . 0.0 00
Q, TYWE, 4L AMOUNT: YEAR

NI" KIor AWAROD! GIAO t. CUM. AMT. ... L79 0.0 00
19, RESPONSIBLE 00 RAIAIN2. PER1FORMNGORGANIIATON

"Aug." US Army M'edical Bioengineering "MeaME US Army Medical Bioengineering
Research & Development Laboratory Research & Development Laboratory

ADDRESS,0 Fort Detrick, Frederick, M~D 21701 ADDrESSort Detrick, Frederick, HD 21701

PRINCIPAL INVESTIGATOR (P...lsh SSAM It U.S. A'AdftA 1AIIII.RN

SESPONSOOLE INDIVIDUAL NAME," Mal ek, J. W.
"AI. Albertson, JAN., Jr., COL T9L.P0"04001) 663-7277; AUTOVON 343-7277
TEEHN,(301) 663-2434; AUTOVON 343-2434 SOCIAL SECURITY ACCOUNT NUMBER:

1. GENERMAL useASOITINE IG OR

Foreign Intelligence Not Applicable NSAEIVSIAOSpcD

RX EYWORS (-..- ACt-SAcpN-HIY C-18-11C-1-). (U) Dental Fortable Equipment; (U) Dental Field Sets;
U) C-'ntal Sets; (U) Dental Operating Set

3,TECN1I 4L GSJECTIVE* 24. APPROACH. IS. PROORISS (P...o.I.A wt" I. -I. NFF A oIff . a F F.t .. 1~ .1 ...A Rwo S. C A..IrC,j~ I. C..

23. (U) To update and modernize the current Dental Equipment Set, Operating,
Field 11SN 6545-00-918-0050.

24. (U) Evaluate contents and recommend deletions and/or additions after acceptable
review; evaluate packing of components into plastic insert modules being developed
under Task 838.00.006, then clinically evaluate the modular concept with reference

to revised TOE.
25. (U) 7810 -7909. None. Task terminated because of absence of a defined
requi rement.
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DETAIL SHEET

TITLE: Dental Operating Set

FUNDING: PY O, CY $0 and BY 0

PROBLEM DEFINITION: To update and modernize the current Dental Equipment
Set, Operating, Field (NSN 6545-00-918-0050).

IMPORTANCE: Current field dental equipment must be able to support the
required treatment of patients at the echelon where the need for
treatment exists. The level of treatment provided at each echelon
is based upon a compromise between the needs of the patient and
the demands for the individual to perform his basic duty assignment.
As forces become more mobile, the equipment capability must be
advanced to provide the required treatment to the patient in the
decreased time period available for treatment.

APPROACH: Evaluate current contents and recommend deletions and/or
additions after acceptable review. Pack final components into
plastic insert modules being developed under a companion task,
then clinically evaluate the concept with referenced TOE element.

ACHIEVEMENTS: Several Ad Hoc Committees reviewed the current component
listing for current up-to-date requirements. Work could not be
initiated due to lack of requirements document.

38

.-- . .



1. AGENCY ACCESStO S. DATS OF SUMMARA Rapoir coTrwoL IVSOL.

tRESEARCH AND TECHNOLOGY WORK UNIT SUMMARY D A63 90 1D.REA)J
L. DATE PREy SuWRT 1a. KIND Of SUSIVIASI I. SUMMARY SCTY' WORKC SICURITV 7. REORADIN0 A% OlSN INSTRN*0 ES SPECIPIC DATA - S. LEVEL OF DUN

78 10 01 1H. TEPHINATIO~N U U NA U4L MTN$ Q,.o A. 114IIS~T

10. NO./COOES:* PROGRAM ELEMENT PROJECT NUMBER TASK AREA NUMBER WORK UNIT HUMneRt

a. PRIMARY 162778A j3SI62778A838 00 008 AC F704
mm e1211A 3A 16211 OA81 6 __0 ......_...

11 tx'T ICARS I14f11. TITLE9 (P,--d- -fill S.C..IIF CI ... Il.I Coda)'

(U) Dental Prosthodontic Set
It. SCIENTIFIC AND TECHNOLOGICAL ARE9AS"

009800 Medical and I-ospita1 Equipment; 002400 Bioengineering
is. START OATC III, ESTIMATED COMPLETION DATE 13 FUNDING AGENCY IA, PERANice METNOD

6910 8009 DA C. I'0n-House
IS. RESOURCES ESTIMATE APROFESSIONAL MAN YSIXS FUND fl..Sale

IL DATES/EFFECTIVE: EXPIRATION: CON

IS. UlERl FICAL 78 0.0 00
& TYPE: 4LAMOUNT: YEARt [UNWET

%.KIND OF AWARD, f.CUM. AMT. 790.0 00
IS. RESPONSIBLE DOD ORGA4NIZATION nE. PERORSENG ORGANIIZATION8

NE'US Army Medical Bioengineering NAME:- US Army Medical Bloengineering
Research & Development Laboratory Research & Development Laboratory

ADDRESS:'1 Fort Detrick, Frederick, MD 21701 RODRESMIFort Detrick, Frederick, MID 21701

PRINCIPAL INVIESTIGATOR (F -IA USAI It U.S. A-daia.. 1-iRI1M.

RESPONSISLE INDIVIDUAL NAW,,' Malek, Ja.

Nf Albertson, J.N. , Jr., COL T91.9114004301) 663-7277; AUTOR 343-7277
TEEHN:(301) 663-2434; AUTOVON 343-2434 SOCIAL SECURITY ACCOUNT NUMBER:

21. 6H9AA USEASSOCIATE IN4VESTIGATORS

NAME-.PCD

JKEYEORDSF. *B---ACH-t S~01 CI .. -- Cla U) Dental Portable Equipment; (U) Dental Field Sets;

23. TECNNICAL 01JCII. 24 APPROACH.,I RGES(..I nfA. .. HA dII~ I 2L. Jf,...d. feat at *SA woo Seewel7 Cies..,A..,g Call..)

23. (U) To update and modernize the current Dental Equipment Set, Prosthetic, Field
(FSN 6545-918-4750). To package components for fixed and removable assemblages.

24. (U) Prepare component listings and pack proposed components into the Plastic
Insert Modules being developed under Task 838.00.006. Evaluate clinically the
modular concept.

25. (U) 7810 - 7909. None. Task terminated because of absence of a defined
requirement.
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DETAIL SHEET

TITLE: Dental Prosthodontic Set

FU;DING: PY $O, CY $O and BY

PROBLEM DEFINITION: To update and modernize the current Dental Equipment
Set, Prosthetic, Field (NSN 6545-00-918-4750).

* IMPORTANCE: Current field equipment must be able to support the required
treatment of patients at the echelon where the need for treatment
exists. The level of the treatment provided at each echelon is based
upon a compromise between the needs of the patient and the demands
for the individual to perform his basic duty assignment. As forces
become more mobile, the equipment capability must be advanced to
provide the required treatment to the patient in the decreased time
period available for treatment.

APPROACH: Evaluate current contents and recommend deletions, and/or
additions after acceptable review. Pack final components into
the plastic insert modules being developed under a companion
task, then clinically evaluate the concept with referenced TOE
element.

ACHIEVEMENTS: None.
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I. AGENCY ACCESSIOD 14. DATE OF MN REPORT CONTROL SSOL
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to, NO./COOErS* PROGRAM ELEMENT PRO.ETNME TASK AREA NUMBER WORK UNIT HNMBER

PRIMARY 162778A 3SI62778AS38 00 009 APC F793
b. CONTRIUIG

I CARDS 11f __________

It. TITLE(P--ft .#f- C1 ... IN-- Cod.

(U) Tactical Ambulance Adaptation, Feasibility Study of
IS. SCIENTIFIC AND TECHNOLOGICAL AREAS'

002400 Bioengineerini. 009800 Medical and 11os ital Equipment
1. START DATE IL ESTIMATED COMPLETION DATE IL FUNDING AGENCY IS ERFORMANCE METHOD

7705 8209 DA 1C. In-House
FF. ONTACT/RA. RESOURCES ESTIMATE ft PROFESSIONAL MAN VRS 116 FUN" 0 e d.

16 DATEXAFFUCTIVE: EXPIRATION:

IL NUMBER:, FISCAL 79 1.4 19
Q. TYPE LAMOUNT: YEAR

46S KINDOF AWARD- f.CUM. AMY. 80 1 2.8 1 22
I9. RSPONSIBLE DOD ORGANIZATION ..- 20 PERF01ONORGANIZA TON

* NME US Army Medical Bioengineering NAMII* US Army flediCal Bioengineering
Research & Development Laboratory Research & Development Laboratory

ADRSFort Detrick, Frederick, 11D 21701 AUDRS*FOrt Detrick, Frederick, MO 21701

PRINCIPAL INVESTIGATOR (P-W.A AN it U.S. A-.W I'1t.IDN

RE6SPON'.* ILE INDIVIDUAL NAME,- C.onway, W.H.
NM: Albertson, J.N., Jr., COL TEfLPNON-:(301) 663-7277; AUTOVO11 343-7277

(301) 663-2434; AUTOVON 343-2434 _ OILSCRT CON UDN
21. GEN4CIAL USE ASSOCIATE INVESTIGATORS

Foreign Intelligence Not Applicable NAME:.O:D

ZX EYWORS(P----EACH -IAM 3~10Y C) ... Iff-.d-" (U) Ambulance; (U) Tactical Ambulance;
(U) Emergiency M*edical Vehicle-. (U) Medical Transport

S.L TECHNICAL OBJECTIVE. 34, APPROACH. 21. PROGRESS (P.1M1 NOI,. p101 i ...IU1 6' ... 5c P--b~d 9.1. #-A -to~ S.i.Ity CI-Oft.a" C.".)

23. (U) To conduct a study of the Army's needs in tactical ambulances and their
capabilities in preparation for the next major procurement.

24. (Ui) Initiate a study program to identify the number and type of vehicles
needed, the required medical capabilities of each and the logistical implications.
The results of this study will be a comprehensive requirements document.

25. (U) 7810 - 7909. Original concept of a general ambulance study failed to gain
support; especially in light of "Division 86" study. Preliminary information coming
f rom "Di vision 861 has l ed to a redirection of this task. The task now i nvolves an
effort to upgrade treatment capabilities in ambulance versions of existing armored
vehicles. Toward this end, an armored personnel carrier (M113) hull has been ordered.
This will be equipped with a hard-wounted l itter rack and as much medical treatment
equipment as space will permit. This mock-up will then be evaluated by the combat
developer and others to provide feed-back into the "Division 861 study.
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DETAIL SHEET

TITLE: Tactical Ambulance Study

FUNDING: PY - $1.8K, CY - $18.6K, BY - $122K

PROBLEM DEFINITION: To assist the combat developer in determining the
level of me~ical treatment that can practically be provided in tactical
ambulances by studying items of equipment and layout of tactical vehicles
for compatability.

IMPORTANCE: The "Division 86" study, currently going on, is leaning toward
expansion of the level of medical treatment in the forward area including
ambulance vehicles. In view of the decisic that tactical ambulances will
be adaptations of combat vehicles, it becon ;s important to know what
equipment can logically be placed in those vehicles and how well the
medical personnel function with it.

APPROACH: To procure specimen tactical vehicles and equip them as medical
treatment/evacuation vehicles based on guidance from the combat developer
and medical consultants. These trial configurations will then be
evaluated for functional practicability and the results transmitted for
use in "Division 86" or other studies.

ACHIEVEIENTS: It has been determined that the Mll3Al will be the principal
front line ambulance for the foreseeable future. A specimen Mll3Al hull
is now being procured and preparations are underway to provide it with
stabilized litter racks and some basic life-support medical equipment for
evaluation. When a satisfactory configuration is obtained with the Mll3Al,
it is envisioned that the study will then turn to development of the M577
vehicle as a mobile battalion aid station.

RELATIONSHIP TO CORE PROGRAM: Development of ambulance internal configura-
tion comes under the mission of this research area to develop field medical
treatment and evacuation equipment.
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11I. TITLE (P-.0d a11% S.C.Htp CI-.IffII..I C.)-J

(U) Dental Hygienist Set
?I. SCIENTIFIC AND TECHINOLOGICAL AREAS'

009800 Medical and Hospital Equipment; 007800 Hygiene and Sanitation
136 START DATE IA4. ES1TIMATIED COMPLETION DATE IL FUNDING AGENCY 1IS. PARFDRWAIICE METNOD

6910 7909 DA jC. In-House
* I0. CONTRACT/GRANT

011 RESOURCES ESTIMATE 4 PRO0PZSSIONAL MAN VRS % FUNDS (So M oAmt)

R DAT9S/EFFECTIVE: EXPIRATION: 0f78000

Q TVP9: 4 AMOUNT:YEAR VXVT

0.KN FAAD .CM M.79 0.0 00
IS. RESPONSIBLE DOD ORGANIZATION 30. PIERFORMING ORGANIRA ION 17
N AME-. US Army Medical Bioengineering NAMVA US Army Medical Bioengineering

Research & Development Laboratory ADES*Research & Development Laboratory
AOESFort Detrick, Frederick, MD 21701 DREAFort Detrick, Frederick, MD 21701

PRINCIPAL INVESTIGATOR (P..h SEAM I US. A-00-4. 1-iSed)

RESPONSIBLE INDIVIDUAL NAME-. Malek, J.W.
mhu Albertson, J.t., Jr., COL TELEPNoo4I.30l) 663-7277; AUTOVON 343-7277
TL"oe:(301) 663-2434; AUTOVOII 343-2434 SOILECRTACUNNMB-

31. INERA USEASSOCIATE INVESTIGATORS

Foreign Intel'ligence 11ot Applicable NAME,

211._It _________(P--"__EAH____________CI_..._____ NAME: C.CD
LKKSOG~~d.AC.IWS.I1I..IM.:C.A)(U) Dental Field Systems; (U) Dental Field Equirpm .,

(U) Hygienist; (U) Dental 11ycienist Set
M. TECNNICAL OBJECTIVE.* 24. APPROACN. 21. PROGRESS (PM.Ief 1In4,6l.Ip A .Va, .IIID.a fd # br -e. Pft.a test of ea.. S1* .. 1 Cl..aeoacae Cac.)

2 3. (U) To modernize the current Dental Hygienist Set (NSN 6545-00-142-8896).

24. (U) Review components and pack components into the Plastic Insert Modules being
developed under Task 838.00.006, then clinically evaluate the modular concept.

25. (U) 7810 -7909. None. Task terminated because of absence of a defined
r eq u ireme nt.
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DETAIL SHEET

TITLE: Dental Hygienist Set

FUNDING: PY $0, CY $0 and BY 0$

PROBLEM DEFINITION: To modernize the current Dental Hygienist Set
(NSN 6545-00-142-8896).

IMPORTANCE: Current field equipment must be able to support the required
treatment of patients at the echelon where the need for treatment
exists. The level of the treatment provided at each echelon is based
upon a compromise between the needs of the patient and the demands for
the individual to perform his basic duty assignment. As forces become
more mobile, the equipment capability must be advanced to provide the
required treatment to the patient in the decreased time period available
for treatment.

APPROACH: Evaluate current contents and recommend deletions and/or additions
after acceptable review. Pack final components into the plastic insert
modules being developed under a companion task, then clinically evaluate
the concept with referenced TOE elements.

ACHIEVEMENTS: None.
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21L TECHNICAL ONJECTIVE." 24 APPROAC". It. PROG.RESSr-j PW Iir a .I. 

9
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23. (U) To develop a resupply set for use in field dental treatment systems.

24. (U) Prepare a component listing and pack components in the Plastic Insert
.1ocule being developed under Task 838.00.006, then clinically evaluate the concept.

25. (U) 7810 - 7909. None. Task terminated because of absence of a defined
recqui rement.

45

L elaSII fS csInttScI.V* WIRIOS@ moS

PREVOUS EDITIONS OF THIS FORM ARE OBSOLETE. 00 FORMS 1498A I NOV SSD D, '2^7"1498 AND VI4SS-. I MAAR 46 IFOR ARMY USEI ARE OBSOLETE.



1 .a

DETAIL SHEET

TITLE: Dental Supplemental Operating Set

FUNDING: PY $0, CY $0 and BY 0

PROBLEM DEFINITION: To develop a resupply set to supplement standard
field dental treatment systems while logistical support is being
established.

IMPORTANCE: Current field treatment sets carry only a few days supply
or at best, one weeks supply of expendable goods. This set when
operable would support field personnel until logistical supplies
lines are established and functioning.

APPROACH: Prepare a component listing, obtain and pack components into
the plastic insert module being developed under a companion task,
then clinically evaluate the concept.

ACHIEVENIENTS: None.
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78 10 01 D. CHA14GE NL NA t" tS
to. IIo./CODES:" PROGRAM ELEMENT PROJECT NUMBER TASK AREA NUMEER WORK UNIT IIUMDER

16 pRIWARY 162778A 3Sl'62778A838 00 016 APC F762
X- Mxv* 162110A 3A1 6211 0A81 6 t 0

11. TITLE (P-4. ta S~AAIrr C1**...I-f Cft.J

(U) Whole Body Diagnostic X-Ray Scanner
If- SCIENTIFIC AND TECHNOLOGICAL AREAS"

003500 Clinical Medicine; 009800 Medical and Hospital Equipment
13. ST ART DATE IA4. E31IMATED COMPLETION DATE It FUNDING AGENCY I.PERFORMANCE MCTNOO

7602 8309 DA 16C.P In-House
IT. CONTRACTJ GRANT

M1. RESOURCES ESTIMATE APROFES1SIONAL MAN VMS IL FUNDS (N- -do)
PP GAYCI~fFECTIVE: EXPIIRATION: .go"

IL "NDMER-4 FISCAL 79' 0.2 09
A TYE~A AMOUNT: YEAR

0. KINO.OF AWARD. LCUM.~ AMT. 80 0.2 11
IS. 01E,1PONUIPLE DOD ORGAIZATION IN. PERFPORINGORGAINZTOM

MAE US Army Medical Bioengineering NAE~US Army Medical Bioengineering
Research & Development Laboratory Research & Development Laboratory

ADDRESS: Fort Detrick, Frederick, MD 21701 AGOESSFOrt Detrick, Frederick, MD 21701

PRINCIPAL INVEISTIOATOR fPNW~ SIAN Of U.S. A J5. $S.IiRm.S

REISPONSIRLE INDIVIDUAL N4AME.- Salisbury, L.L.
C. Albertson, J.N., Jr., COL TELEPNOIIE301) 663-7277; AUTOVON 343-7277

TELESPHONE. (301) 663-2434; AUTOVON 343-2434 SOCIAL SECURITY ACCOUNT WNDER!

eC. GRENRAL UOSE ASSOCIATE INESIGAORS

Foreign Intelligence Not Applicable NAME:

24U) Pnnrofessionlyevalute an Fd sescne eU l quipment eurd

25. (U) 7810 - 7909. The evaluation of the low-dose X-ray unit at the Maryland Shock
Trauma Unit has been completed. The results indicate that this technique with
electronic imaging has potential for field applications. The flying spot and several
other techniques for producing low-dose radiographs with electronic imaging are being
investigated for potential field applications.
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DETAIL SHEET

TITLE: Whole B,8u/ Diagnostic X-ray Scanner

FUNDING: PY - $19K, CY - $9K, BY - $11K

PROBLEM DEFINITION: Currently available radiographic equipment requires
high radiation exposure to obtain diagnostic quality radiographs. In
addition, these systems require a large amount of support, (chemicals,
film, water, processors, etc) as well as operator and patient shielding.

The technology exists which would permit diagnostic quality radio-
graphs to be made with a reduction of the radiation exposure by a factor
of 100.

IMPORTANCE: The importance of reducing patient and operator exposure to
Ionizing radiation is well documented. The elimination of the requirements
for the ancillary support items (water, film, film processors, etc.) have
a direct impact on support of field medicine.

APPROACH: Evaluation of a low dose x-ray unit in a clinical environment
to determine the adequacy of the image and its applicability to a mass
casualty situation.

ACHIEVEMENTS: A low dose unit was installed and evaluated at the Maryland
Shock/Trauma Unit in Baltimore. The results indicate that the low dose
technique with electronic imaging would have application in a field
situation. Other methods are being investigated to develop a system which
could be fielded.

RELATIONSHIP TO CORE PROGRAM: The program is directly related to the lab
mission of developing field medical equipment.
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h. CONTRISUTING bZ/J S16 627 79a..3..
-KXw*~X)M CARDS 1142f- ........_____

(U) Personnel Decontamination Sets, Design of
If. SCIENTIFIC AIID TECHINOL.OGICAL ANEWS

002400 Bi oengineering 009300 Medical and Hospital Equipment
I 1 TART DAE .ETIMATED) COMP4LETION DATE IL, FUNDING1 AGEN.CY IS. P ORMANIt METHOD

7704 8509 C. In- House
IT. CNTRA~ GANT I- RESOURCES ESTIMATE IL PROFIESSIOAL MAN YRS b, FUND& I: AR )

16 DATES/FFECTVE: EXPIRATION:

"NE:FICL 79 0.0 00
ASTYPAL AL AMOUNT: YEAR

46 INDO0F AWARD- fCUM. AMT. 80 1 .8 85
IS. NE*PNSISLE DOD ORGANIZATION . 9ERPORMING DRGANIZATIONLI

NAUSEA US Army Medical Bioen gineering "Aw:* US Army Medical Bloeng ineering
Research & Development Laboratory Research & Development Laboratory

abmtoES, Fort Detrick, Frederick, MD 21701 ADDRESS:0 Fort Detrick, Frederick, 14D 21701

PRINCIPAL INVESTIGATOR (PWRIA SSAM i Aa J "N I #ift,8

RESPONIBLE INDIVIDUAL NAM6:6 Cranford, H.13.
MA& Albertson, J.N., Jr., COL TELEPP..OME(01) 663-7277; AUTOVON 343-7277

TEEHOE (301) 663-2434; A UTOV0OI 343-2434 SOCIAL SECURITY ACCOUNT VDW
I. GENERAL USEi ASSOCIATE INVESTIGATORS

Foreign Intelligence Not Applicable NAME- Salisbury, L.L.
_________________NAME______ POC: DA

X2 KYWRD f-- BCH-iftS-1FCA ... I5.:.CSI5 (U) Chemical Decontam nation; (U) Field Lqui pment;
(U) Personnel Decontamination; (U) Decontami nation

I& TECHNICAL DSJECTIVE.* 24. APPROACH. 2&. PROGRESS (PJ.A I.4I*..5 ,p - oAv* §4kIIU~d or NNINW. P,.F.4.1. I.. -11 -to S.11F I..f.. Cd..J

23. (U) To develop personnel decontamination sets for use by the US Army Biomedical
Laboratory, Edgewood Arsenal, MD; one set for use in a fixed installation with
the other unit developed for field use.

24. (U) Investigate and evaluate current decontam ination practices and m aterials.
Design, fabricate and test sets based on the data accrued from the evaluation.

25. (U) 7810 1 909. No progress due to lack of information.
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DETAIL SHEET

TITLE: Personnel Decontamination Sets, Design Of.

FUNDING: PY $10K , CY $0 , and BY $85K

PROBLEM DEFINITION: Personnel of the Biomedical Laboratory, Aberdeen

Proving Ground, MD frequently exposed to chemicals are required chemical

decontamination both in the field and in a fixed facility, the Toxic

Exposure Aid Station (TEAS).

IMPORTANCE: Current methods of personnel decontamination are time con-

suming, labor and resource intensive; rendering existing materials and
procedures unacceptable for use by the field Army.

APPROACH: Investigate and evaluate current decontamination practices
and materials;. Design, fabricate and test sets based on the data accrued
from evaluation.

ACHIEVEMENTS: No progress due to lack of funding.
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11. TITL 9 (P-.. . 1IA S.-te ClAI-iffII Cd.5 *

(U) Evaluation of Rapid Non-Destructive Insect Detector
I&. SCIENTIFIC AND TECHNOLOGICAL ARE[AS*

040Boengineering 002600 Bilogy
9M. SAGAE 1I4, STINATE0 CO*PLE1TION DATE IL, FUNDING AGENCY I.PROMNEMTO

7703 8009 DA I IC. In-House
CONTRCT/GANT3. RESOURCES ESTIMIATE 8. PROFESSIONAL MIAN vas b, FUNDS (Al

IL DATES)EFFKCTIVE: ESPIRATIONR-g DN
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G. Type. A AMOUNT: YEAR

EINSDOF AWARDI I. CUM. AMT. 80 0.6 24
M0. 01ESPONSIOLE 00D ORGANIZATION 20 I. PERFORMNGOGANIZATION

NAE US Army Medical Bioengineering NE:US Army Medical Bioengineering
Research & Development Laboratory Research & Development Laboratory

AOUS.Fort Detrick, Frederick, MD 21701 ADDRESS Ort Detrick, Frederick, MD 21701

PINCIPAL INVESTIGATOR (P...A SEAN #I U.S. A-iI fl0,

REISPONSIBLE INDIVIUAL NANE:* Anderson, L.M.
Na. Albertson, J.N., Jr., COL TELEPHON:(301) 663-7237; AUTOV014 343-7237
TELKPMOHEI (301) 663-2434; AUTOVON 343-2434 5OILSCRT CON U80

1. GEERALUSILASISOCIATE INVES TIGATORS

Foreign Intelligence Not Applicable :A:,,Nelson, J.PC:D

A.KTURDSP~EAC1S-11Y 7C..I*II~(U) Pest Control; (U) Insect Detector; (U) Stored
Products; (U) Commodities; (U) insect Surveillance
Z& TECHINICAL OSJECTIVE.* 3& APPROAC". Z& PRO-assA(FI...II I.W.4.5& 5P.. soI8..f.d A.... -,I .. 1 .0II*8 ... 45t S.-IUy CII ..ICAd..)

23. (U) To conduct evaluation of the Rapid Non-Destructive Insect Detector System
developed at the U.S. Department of Agriculture, Agricultural Research Service, Stored
Products Laboratory, Savannah, Georgia. This detector was developed under a research
contract awarded by the Headquarters, US Army Medical Research and Development Command,
Washington, DC.

24. (U) Test protocols will be developed and actual field evaluations will be con-
ducted in US Army counodity storage warehouses to ensure that the Rapid Non-Destructive
Insect Detector will effectively detect stored-products insect infestations in stored
commrodi ties.

25. (U) 7810 - 7909. The second prototype is currently being tested. Preliminary
results indicate the detector could not distinguish the difference in no insects
and one insect present in a packaged coniviodity. However, within certain limits,
repeatable results could be obtained when the commodities contained three or more
insects/lb. This is the limit of insect infestation that justifies conderaination
of the food product in military wholesale food facilities.
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DETAIL SHEET

TITLE: Development of a Stored Product Insect Detector

FUNDING: PY - $26K, CY - $35K, BY - $24K

PROBLEM DEFINITION: To develop an instrument for detection of stored
product insect infestations in DoD procured food products.

IMPORTANCE: Infestation of food by insects represents a health hazard
to the soldier and results in a major economic loss to DoD. Foods lose
both palatability and nutritional quality when infested by insects. An
instrument which can rapidly detect insect infestations will insure an
increased nutritional quality of food while reducing economic loss. This
instrument can be a survey instrument for an IPM program for stored pro-
duct insects.

APPROACH: Development of a stored product insect detector will involve
exploration into the use of analytical, electronic, thermal, and sonic
methods for detecting the presence of insect infestations in any food
product.

ACHIEVEMENTS: Two prototypes produced by the Department of Agriculture
Laboratory at Savannah, Georgia have been evaluated. While technically
feasible for detecting the presence of insects by measuring the carbon
dioxide produced by these insects, the instruments were found to be
unsuitable for operational use in analysis of processed food products.
Both prototypes are basically for detection in whole grains under labora-
tory conditions. Commercial contacts have been made which indicate a
good potential for rapid development of an operational instrument for use
by typical user troops.

RELATIONSHIP TO CORE PROGRAM: This project was tasked from US Army
Medical Research and Development Command. Relationship to core program
is evaluation of a pest management surveillance item.
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Research & Development Laboratory Research & Development Laboratory

ADDRSS-* Fort Detrick, Frederick, MD 21701 ADoRESSIFOrt Detrick, Frederick, MD 21701

PRINCIPAL INVESTIGATOR (fWWM SSAN It U.S. A5.I IAIINJ.

RESPONSMI.E1 INDIVIDUAL NAINE0 Kardatzke, J.T.
NM. Albertson, J.N., Jr. , COL T.LIPNON(301) 663-7237; AUTOVON 343-7237
TRRH":(301) 663-2434; AUTOVON 343-2434 SOCIAL SECURI'TY ACCOUNT NME

I1. GENERAL USE ASSIOCIATE INVESTIGATORS

Foreign Intelligence Not Applicable NANE..Anderson, L.M.
___________________________________ MMLNelson, J.Ii. PC

LKEORePScNISRMCI*IHI~d~(U) Leco H~D; (U) Hicro Gen MS2-15; (U) Micro Gen LS2-15;
(U) Micro Gen RSIW-5E; (U) Engineer Tests; (U) Ultra Low Volume (ULV)
ILTECHNICAL OBJECTIVE." 2. APPROACH. 2L. PROGRESS (P...I I. Pd, .,.A. &., ..P. P-... I.I .1 ... A ti S-nIrr C)-.iflf... C.%

23. (U) To determine the durability of commercially available Ultra LOW Volume (ULV)
pesticide dispersal equipment by comparative type engineering tests. Units will be
used by military medical and engineer personnel for controlling mosquito and other
data for purchase through military channels.

24. (U) To determine the operational capabilities of skid mounted and special pur-
pose ULV pesticide dispersal equipm~ent by quantitative and qualitative miethods.
Measurable quantitative parameters include: particle size determination and main-
tenance of desired pressure and flow rate. General engineering design observationsI' will include: corrosive effect of pesticide used during tests, verification of manu-
facturers' claim of performance specifications, general durability definitions as
applied to mean tire between breakdown, maintenance time, gas and oil consumption and
definition of high mortality repair parts.

25. (U) 7810 - 7909. Reevaluations for revision of MIL-S-14102 completed. Evalua-
tion for compliance of London Aire XKA with MIL-A-52940 in progress.
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DETAIL SHEET

TITLE: Technical Feasibility Testing (TFT) of Pesticide Dispersal
Equipment

FUNDING: FY - $43K, CY - $53K, BY - $29K

PROBLEM DEFINITION: Continuous evaluation of the basic engineering design
and durability and operational effectiveness of commercial pest control
equipment.

IMPORTANCE: Yearly, new and improved commercial items are presented to
DoD as potential standard items. Most of these are suitable for DoD
use. Others are unfit and should not be procured. Centralized, uniform
testing of these items, on a request basis, is essential to maintain state-
of-the-art technology in pest control and to keep from wasting tax dollars
on unacceptable equipment.

APPROACH: At the request of other DoD agencies, such as MERADCOM or
the Armed Forces Pest Control Board, conduct extensive engineering and
operational evaluations of designated items. These evaluations will
include items such as specification design, quality assurance testings
as required by specification and procurement, and individual item evaluation.

ACHIEVEMENTS: During FY79 the following items were completed: Validation
of spray analysis requirements of MIL-A-52940; Partial Initial Production
Testing of the Londonaire Model XKA (London Fog Co., Long Lake, MN) as
required by MIL-A-52940; feasibility testing for specification revision
of MIL-S-14102 to include preliminary validation for a qualified products
list; and completion of the evaluation of the Micro-Gen ED 2-20A. Scheduled
at this time for FY80 is engineering and operational evaluation of the
Micro-Gen (San Antonio, TX) CCG-l and S-4, the Londonaire Model A, and
the Bolt (Johnson Wax Co) E-lO.

RELATIONSHIP TO CORE PROGRAM: Project involves continuous evaluation of
commercially available pesticide dispersal equipment. Project provides
a technology base fr pest control equipment evaluation and development.
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NANseg US Army Medical Bioengineering "AmE" US Army Medical Bioengineering
Research & Development Laboratory ADES*Research & Development Laboratory
Fort Detrick, Frederick, MD 21701 AREFort Detrick, Frederick, MD 21701

PRINCIPAL INVEISTIGATOR (F.I.MAN I IDE. AAHM~ #..do""~

RESPORISISLE INDIVIDUAL MANE,0 SalIisbury, L.
NM. Albertson, J.N., Jr., COL TIELEP.SGIa:(301) 663-7277; AUTOVON 343-7277
TEEHN:(301) 663-2434; AUTOVON 343-2434 SOCIAL SECURITY ACC0OUNMER

21. MEM^ USEASSOCIATE INVESTIGATORS

Foreign Intelligence Not Applicable NAMEIStup, J.

U EYODS(PiAPSC -O 50,WF Ci*7 "*U) Fiel Light; (U urgical Light; (U ower bupply;
(U) Field Surgery; (U) Field -Nedical Equipment

S1. TECHNICAL OBJECTIVE.# 24 APPROACH, X& PROGRES" (PIDI,.A. N.RA ~I1I*A by -6 0 . ^ ... 0d .. 1 SK1 S*A M. .

23. (U) To conduct an engineering evaluation of the current standard powier supply unit
(:;Sr 6530-00-131-6974) to determine feasibility of modifying the item or need for a new
product design to elfiinate field complaints.

24. (U) Conduct a survey of field complaints, prepare a test protocol to verify com-
plaints, conduct in-house evaluation and prepare a final engineering evaluation report
so that a decision as to whether a requirements document or a product improvement

document would be in order.
25. (U) 7810 - 7909. All technical feasibility testing has been completed. A
technical report dated 15 May 79 concluded that the absence of a voltage regulator in
the charging circuit caused undesirable production of heat and dissipation of
electrolyte. Two options are presented: modify existing units by the addition of a
voltage regulator or replace with a commercially available item.
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DETAIL SHEET

TITLE: Power Supply, Surgical Light, Engineering Evaluation of

FUNDING: PY - $.02K, CY - $11K, BY - 0

PROBLEM DEFINITION: A number of complaints have been received from the
field on the unreliability of the power supply for surgical lights. An
engineering evaluation was undertaken to determine the feasibility of
modifying the unit to improve its operation.

IMPORTANCE: The surgical light power supply converts the 400 Hz 110 volt
MUST power to a 28 volt DC source for operation of the surgical lights
and the changing of an emergency battery supply. The emergency battery
supply automatically operates the lights if the 400 Hz source is inter-
rupted.

APPROACH: A survey of the complaints was made and it was determined the
excessive changing of batteries was causing the boil out of electrolyte.

ACHIEVEMENTS: The excessive changing rate was caused by a lack of a voltage
regulator circuit in the original design. A technical report was written
and two options presented.

RELATIONSHIP TO CORE PROGRAM: This program is directly related to the lab
mission of developing field medical equipment.
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PRINCIPAL INVESTIGATOR (FWW.A MAN SO U.S. AA-do.A. I.IodI.in

ASIONSBLEINDVIDAL AMEt* O'Connor, R.J.
Albertson, J.N., Jr., COL TELEPHONIC: (301) 663-7277; AUTOVON 343-7277
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I1. GIENERAL USE ASSOCIATE INVESTIGATORS

Foreign Intelligence Not ApplicableMAC
__ _ __ _ __ _ __ _ _ __ _ __ _ __ _ __ _ _ NAME POC:DA

EXKEYWORDS ~*EACH JtS~11C ... 101-0- C~AJ (U) Field; (U) Pneumnatic Splint; kU) 1nflatable _Splint;
(U) Limb Immobilization; (U) Medical Equipment

19. TECHONICAL OEJECTIVC.o OIL APPROACH, 25. PROGRESIS (^.IA I'at. g-.gwA. 141..1110.E W .. P.d *I. .A.WgaI I.,.I. .

23. (U) To evaluate field complaints concerning pneumatic splints to determine
future course of action.

24. (U) Splints will be obtained and subjected to engineering tests to determine
operational deficiencies or component failures.

25. (U) 7810 - 7903. All technical feasibility testing has been completed. A final
report dated 12 March 1979 concluded that the breaking strength of the zippers on
currently stocked pneumatic splints meets or exceeds specifications. It is recommnended
that the shelf life of pneumatic splints be investigated as a separate study.
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DETAIL SHEET

TITLE: Splint, Pneumatic, Engineering Evaluation of

FUNDING: PY - $1K, CY - $2K, BY - 0

PROBLEM DEFINITION: To evaluate field complaints against the subject
item and recommend a future course of action.

IMPORTANCE: Morale considerations dictate that complaints from field
personnel against equipment be addressed and either corrected or
rationalized away.

APPROACH: To obtain representative samples of the subject item and subject
these to engineering testing for evaluation of complaints of zipper failure.

ACHIEVEMENTS: Available samples of splints were subjected to testing of
the zipper closures. No failures of zippers was produced and the closures
were found to satisfy breaking strength criteria of the orginal procurement
specification. A report has been generated which concludes that the
design is not at fault. It does, however, recommend that shelf life
studies of the material be performed by a qualified facility to determine
whether age of the items may be a factor in the reported failures.

RELATIONSHIP TO CORE PROGRAM: This task is directly related to the labora-
tory's mi'sion to develop field medical equipment.
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RESEARCH AND TECHNOLOGY WORK UNIT SUMMARY AOB63 79001DD-DR&E(AR)63#
L CTERAV ST AYKOOPSU L SUMMRY ICTV it. WRK tITYT RERAINe [a SV 0160'" 1b.1SPECIFIC DATA. . LEVEL OP Sl

17 0 1 1. COMPLETIO4 NA NL 0910 ~ gmu

ILPRIMARY I62718A 3Sl627788838 o
16 CONTRIBUTINGj_________________

I I. TITLE (Po.l.'-10 IIS..e..IIClo-. ffAA - ")

(U) Light, Surgical, Battalion Aid Station; Engineering Evaluation of
IF. SCIENTIFIC AND TECNNOL OGICAL ARZASW

002400 Bioengineering; 009800 Medical and Hospital Equipment
ISL START DATE IAC ESTIWATED COMPLETION CATE I& FUNDING AGENCY WB. PERORANCE METNOO

7806 7902 DA IC. In-House
IT. CONTRACT/GRANT IS. RESOURCES ESTIMATE IL PROFESSIONAL MAN TM1 U PUBIS P.

& DAYSS/ F FICTIVE: EXPIRATION: 604

IL UmBem, FISCAL 78 0.0 00
aTp:A AMOUNT: YUANK

6 NINEO OFAWRD CUM. AMT. 79 1 .1 0
is. RESPONSIBLE DOD ORGANIZATION 20. PERAORMING ORGANIZAT.ON

N1AME*0 US Army Mledical Bioengineering NM*US Army Medical Bioengineerin
Research & Development Laboratory Research & Development Laboratoiy

ARESFort Detrick, Frederick, MD 21701 ADOZS* Fort Detrick, Frederick, MD 21701

PRINCIPAL INVESTIGATOR (P..J.A 6Ah it U.S. AAAd.lc I-00rd"

RIESPONSIDLE INDIVI0UAL NAME0 Prensky, W.C.
UM4 Albertson, J.N. , Jr. , COL TELEPHONE: (301) 663-7277; AUTOVON 343-7277

vELEPHONE, (301) 663-2434; AUTOVON 343-2434 SOCIAL SECURITY ACCOUNT NUMBER:

31. GNERALUSE ASOCIATE INVESTIGATORS

24. (U) Toconductes andgnen evaluation oasssipoenst the surgical light todermn

enhance its effective lighting of work area, to provide an extension cable, to modify
the clarip to attach to a greater variety of supports, to develop a transport case and
to add a converter to allow operation from l10V AC sources.

25. (U) 7806 - 7903. Technical feasibility tests on the light, surgical NSN 6530-00-
299-8595 have been completed and the results documented in a report dated March 1979.
Five options were considered. Recomendations were made to improve the clamp design
and provide a transport case. Other options were discarded because of this adverse
impact on size, weight and cost.
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DETAIL SHEET

TITLE: Light, Surgical, Battalion Aid Station; Engineering Evaluation of

FUNDING: PY -O, CY - $2K, BY - 0

PROBLEM DEFINITION: To evaluate field complaints against the subject item
and make recommendations regarding possible product improvement action.

IMPORTANCE: Morale considerations dictate that complaints from field
personnel against equipment be addressed and either corrected or rationalized
away.

APPROACH: To obtain a specimen of the subject item, conduct engineering
tests to verify field complaints and provide engineering recommendations
for corrective action.

ACHIEVEMENTS: Testing has validated the complaints. A report was submitted
which recommended several alternative design modifications to correct
deficiencies. This task is complete with any further action resting with
a Product Improvement Configuration Control Board.

RELATIONSHIP TO CORE PROGRAM: This task is consistent with the laboratory's
mission to develop medical field equipment.
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I. AGENCY ACCEESIO0* A. GATE OF BUNUAR aao CONmE.1 071020A

RESEARCH AND TECHNOLOGY WORK UNIT SUMiARY DA GB 6156 179 09 01 DD.DR&X(AR)*36

L DATE PREY 5uWR -- KID OF 7-M 1.SUMAY CRTI SeCURITY . teGRADING. [I DISVN INGTIIV U MPCFIC DATA- l.LE L Of SUN

71001 H.TERMINATION U I' U NA NL ACEE Ar

to NO.1CODES0 PROGRAM ELEMENT PROJECT NUMBER TASK AREA HUMIIER WORK UNIT WUMUEIR

korxrxe 162110A 3Al 6211 OA81 6 0009 i

1I. TITLE w*IIh Se..ily CI..*111-0I. Cd~

(U) Utility Unit, Dental Operating, Field ___________________

it. SCIENTIFIC AND TECHNOLOGICAL APREAS'

009800 Medical and 11spitalEquipment;_002400 Bioengineering
IS. START DATE 114. ESTIMATED COMPLETION DATE IS. FUNDING AGENCY I.PERORMSAcNCE M

7507 7909 DA JC. In-House
07. CONTRACT, RANT 14.0911SOURC35 ESTIMATE A PROFESINAL MANSI b UUM .*MI

4L GATC/FECtIIVE EXPIRATION:

ILNUNBR. FIOCAL 780.3 17
Q Type: -4AMOUNT: YEAMR

:. KINGD orA.AftD I. CUIM. AMT. 79 1 0.0 00
IS. 49SPON ; SL.E DOD ORGANIZATION 30. PERFORMING ORGANIZATION

NAE US Army Medical Bioengineering NM*US Army Medical Biongneering
Research & Development Laboratory Research & Development Laboratory

AaESFort Detrick, Frederick, MID 21701 AG~oRESSFort Detrick, Frederick, MD 21701

PRINCIPAL INVESTIGATOR ffwolaf SMAN80lU.. AoF~* ImBfack"

RE9SPONSIBLE1 INDIVIDUAL NAMEI* Malek, J.W.
ISAM E. Albertson, J. N., Jr. , COL TELEP1NON4301) 663-7277; AUTOVOIJ 343-7277
TELEPNONE: (301) 663-2434; AUTOVOI 343-2434 SOCIAL SECURITY ACCOUNT MNSOER

I. GENERAL USE ASSOCIATE INVESTIGATOR$

Foreign Intelligence Not ApplicableMAX
___________________________________POC: DA

NIL KEWOR P-ft BAC -I& 0..l, CI .. I. 1IICod) (U) Dental_ Prta blIe Equipment; (U) Dental F-ield
Eq~uipm~ent; (U) Dental Field Systems; (U) Dental Operating Unit
S.L TECHNICAL DBJECTIVC.B 54 APPROACH. I& PROGREfSA (NI. I,.I.. 0g...gp. fdosifflof A, s.ao. P,.A.A I*.I of *o.A wlk 5..IS CMISInIo C.f

23. (U) To develop a dental utility unit which will provide field dental personnel
with a self-contained, pressurized water supply and evacuation system for use in
support of air driven dental operating and prophylaxis handpiece systems.

24. (U) Design and fabricate a utility unit and clinically evaluate it in conjunction
with the air driven handpiece systems.

25. (U) 7810 -7909. N~one. Task terminated because of absence of a defined
requi rerrent.
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DETAIL SHEET

TITLE: Utility Unit, Dental Operating, Field

FUNDING: PY $18K, CY $0 and BY $O

PROBLEM DEFINITION: To develop a dental utility unit which will provide
field dental personnel with equipment which is compact, rugged and
lightweight to replace current standard field equipment.

IMPORTANCE: Current field equipment must be able to support the required
treatment of patients at the echelon where the need for treatment
exists. The level of the treatment provided at each echelon is based
upon a compromise between the needs of the patient and to demands for
the individual to perform his basic duty assignment. As forces become
more mobile, the equipment capability must be advanced to provide the
required treatment to the patient in tile decreased time period available
for treatment.

APPROACH: Review commercial sources for small lightweight devices and then
obtain possible candidates and fabricate a prototype unit. Clinically
evaluate.

ACHIEVEMENTS: Several prototypes were fabricated. Efforts to reduce
components, air/water lines were being accomplished when task was
terminated due to lack of a defined requirement.
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I. AGENCY ACCESSION* 1. DATE OF0 IUMMAAV REOR CONrO, PXOWL

RESEARCH AND TECHNOLOGY WORK UNIT SUMMARY DA0I685 7 00 DD-DR&E(AR)636

L 0ATE PRfty 1S110" 14, IND OF SUMIR S UMMARY ST.aWOK SCRTY*7 REGRAOING" AlSNISTRN IOU S PIIC DAA- u

78~~~G. I.. in 0CIJL~OINCACCESS UNI

b.2778Aoa~i 3S1 62778A838 00 I00
~~ ~CARDS 114f _______________1 I. TITLE aP.ed wm S-I.fl II" 'l C.J"

(U) Field Clinical Analysis System____________________
12. SCIENTIFIC AND TECNNOLOGICAL AREAS-

009800 Medical and Pospital Equipment; 010100 Microbiology
TL -START DATE 14 STI ATSD COMPLETION DATE OIL FUNDING AGENCY IA EFRANCE METHOD

7610 8109 DA IC. In-house
I?. CONRACT' RANTI1. RESOURCES ESTIMATE APROFESSIONAL NAN VA) IL FUNDS pA @N...d)

16 OATESAEFECTIVE: 2XP4RATION: 0.

hNUBR*FISCAL 79 2.4 05
Q TV9: &AMOUT:YEAR

QKNDO AAD I UM MT 01.0 51
It. ISPNSID E OD OGANZATIN 3. P.04ON ..... GANIZA1JDN

MER* US Army Medical Bioengineering NAME*6 US Army Medical bioengineering
Research & Development Laboratory Research & Development Laboratory

ARESFort Detrick, Frederick, MD 21701 ADDREU-: Fort Detrick, Frederick, HD 21701

PRINCIPAL INVESTIGATOR (F1ah "EAN it U.S. A-OJI 1III.GA

RESSPONSIELE9 INDIVIDUAL. NAMIE, Salisbury, L.L.
%". Albertson, J.N., Jr., COL YELaPMON(301) 663-7277; AUT01 343-7277

TELEPHIONE: 31 6-44 AIITOVO 33-243 SOCIAL SECURITY ACCOUNT WNMCER

1. GNERA USEASSOCIATE INVESTIGATORS

Foreign Intelligence Not Applicable NME, Pace, R.R.
__ __ __ __ __ _ __ __ __ __ _ __ __ __ __ _ POC:DA

XXATODS(..d RACM -11h S.MIF7 CI ... I ., Ced.)

(U) Laboratory Equipment; (U) Medical Field Devices; (U) Test Kits
25, TECNNICAL OU1JECTIVE. 34 APPROACH. IL PROGRES pd II6A (D IAA* Odlft.doo _6_ PK*BIf I..r .1 -A a1W $-.It, CI.I., .. %.)

23. (U) To develop through ex plo0ratory studies field medical devices and laboratory
eqjuipment for clinical analysis of body fluids within Army field medical units.

24. (C) A problem definition study will be conducted to determine functional require-
ments of a field system. Lightweight self-contained, ruggedized and modular components
will be developed to satisfy the identified requirements.

25. (U) 7310 - 7909. Preliminary efforts on developing and evaluating a blood cell
counter and microprocessor controlled body-fluid analyzer indicated that it is
essential that the whole system requirements be identified before further effort be
devoted to hardware development.

63

LA"11.bl IM -#flI0-10F -JNM .4AI@% LAMA= _

FOR flp* ~ PEVIOUS EDITIONS OF THIS FORM ARE OBSOLETE. 00 FORMS 1499A, I NOV 65
DD10" 9 WARM AD 1408S. I. IMARO 40 (OR ARMY USEI ART OBSOLETE



DETAIL SHEET

TITLE: Field Clinical Analysis System

FUNDING: PY - $17K, CY - $5K,, BY - $51K

PROBLEI DEFINITION: To develop a modular, portable and integrated clinical
analysis sytem for the determination of clinically important body fluid
parameters in a field environment.

IMPORTANCE: Currently used equipment is a mixture of various commercial
equipment which has not been designed to operate in the field. Additionally,
the use of different manufacturer's equipment for the same determination
increases the logistic, training and maintenance problems.

APPROACH: A determination of the various tests and location in the medical
care chain will be determined. A survey of the procedures available to
make the desired test will be made. Then a system will be developed which
will use common procedures for as many tests as possible and which will
provide a modular and integrated system.

ACHIEVEMENTS: A meeting was held in Sep 79 at the Academy of Health
Sciences and a list of required tests and the level of the health care chain
was developed. The system requirements are being developed and conmercial
sources are being sought.

RELATIONSHIP TO CORE PROGRAM: The program is directly related to the lab
mission of developing field medical equipment.
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I. AGENCV ACCEISID 12 DATE 001 SUMWMR EPORT cox-, ROL 0

RESEARCH AND TECHNOLOGY WORK UNIT SUMMARY DA OB 6193 79 10 01 ID*DR&E(AR)r.36

S. AE PR Iy S..iNY 14 KND Of UMMARY 0 SU MY SCT VS K SECU PTr RESRADIS NN . OSN IISA SPECIFiC ATAE9 LEVEL OF u "
78 10 01 0. CHIANGE U NA NL 0N YETBCES A. WOK -

to. Mo/COOES PROGRAM ELEMENT PROJECT NUMBER * TASK AREA NUMBER WORK UNIT NUMBER

P*WM 67A 3S1 6471 7D832 00 046 ARF7
b.COTIGTIG 62 778A 351 62776A838 000

X n 'LX ARDS 140A I_________
1I. TITLE (PI.4.* NIIA Se-4.r I-T f'a C...

(U) Portable Pesticide Dispersal Equipnwnt (Backpack)
IS. SCIEINTIFIC AND TECHNOLOGICAL AMEASO

009300 Medical and Hospital Equipment; 002400 Bioengineering
TS. STAR TO DA TE 1A. ESTYIMATEID COMPLETION DATE 11, FUNDING AGENCy IA4. PERFOMNIANCIZ METHOD

7610 8109 DA C . In-House
IT. COMTRACT/GRANY TS. RESOURCES ESTIMATE N.PROFESSIONAL NM VMS h FUNDS (1. O~eoad

46 N. AYEEAFFECTVE; EXPIRATION!eu '"

11 Mumnaft; FISCAL 79 1.3 44
4L TYPS; & AMOUNT: VEAR

ft WINO OF AWARD: t. CUM. AMT. 800.4 16
It. RESPONSIBLE DO0 ORGANIZATION L 2. PIERFORMING ORGANIZATlIONI

NAME: US Army Medical Bioengineering NAME:* US Army Medical Bioengineering
Research & Development Laboratory Research & Development Laboratory

AORS:Fort Detrick, Frederick, ND 21701 o~ADDESFort Detrick, Frederick, MD 21701

PRINCIPAL INVESTIGATOR (F-.4 SSA it U.S. A"Cltig tN.1IA.IIN..

RESPONSIBLE INDIVIDUAL NANE:* Kardatzke, J.T.
N AM& Albertson, J.N., Jr., COL TELapnon(301) 663-7237; AUTOVON 343-7237

TLPOE(301) 663-2434t AUTOVON 343-2434 SOCIAL SECURITY ACCOUNT NUMSER

I. GNERA USEASSOCIATE INVESTIGATORS

Foreign Intelligence NJot Applicable MAWE- Anderson, L.1-1.
at__KEYWORDS ________CO __________________.__ III AN elson, J.P. POC:DA

LRvgRWPY4..SC*iNS..ISC..IH.I.C&)(U) Backpack; (U) Solid/Liquid Dispersal; kU) Arthropod
Control; (UI) Li ghtweigilt; (U) Durable; (U) Disease Vectors; (U) Portable
S3. TECHNICAL O9,ECTIVE.* S& APPROACH. 2IL PROGRESS (F.I. IdA, I II&~ Id..s5IfOd 67 -b PM~d fet I t -C..A 15.t SN .y CI..IH&IVf.I. Cede,

23. (U) To identify a comnercially available, lightweight, durable, backpack unit
capable of dispersing solid or liquid pesticide formulations. This unit would be
used by preventive medicine personnel in combat zones and CONUS for controlling
disease vectors and pest arthropods.

24. (U) A review of commercially available backpack units will be made. Suitable
units will be field evaluated. After entomological feasibility has been established,
modifications, if necessary, will bemade and formal testing coordinated with
responsible agencies.

25. (U) 7810 - 7909. Developmental testing has been completed with seven units
meeting or exceeding standards. Three units have been selected for operational
testing at Fort Sam~ Houston, TX in October 1979.
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DETAIL SHEET

TITLE: Pesticide Disp'rsal Unit, Portable, Backpack

FUNDING: PY - $50K, CY - $44K, BY - $16K

PROBLEM DEFINITION: To evaluate and recommend adoption of a commercial
motorized backpack unit which is capable of dispensing both liquid and
solid pesticide formulations.

IMPORTANCE: An operational need exists for a motorized backpack unit
which can dispense both liquid and solid pesticide formulations. The
unit is needed to provide control during field operations in localized
and remote areas where vehicular or aerial dispersal equipment cannot be
used or is not readily available.

APPROACH: Available commercial backpack units will be evaluated from an
engineering aspect to determine the best candidate units for operational
evaluation. Selected units will be evaluated by an operational user to
determine any unforeseen problems in deployment.

ACHIEVEMENTS: Several candidate units have successfully completed DT.
Three different units will be sent for OT during October 1979. Since the
Navy currently holds the military specification for this item, results
of DT will be transmitted to the action agency to bring the specification
into line with the needs of the military.

RELATIONSHIP TO CORE PROGRAM: Project involves evaluation of commercial
items for adoption as military standard items in medical TOE. Project is: part of core program for pest control equipment development.
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1. AGEN"CY ACCEUSION*1 AEO SMARy RE OrT CONrpoL stramaW

RESEARCH AND TECHNOLOGY WORK UNIT SUMMARY DA OB F15 79 10 01 DD-DR&E(AR)636
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78 10 01 D. CHANIGE ffi...1 A MLyes 00LNI
t0. NO/CODES'* PROGRAM ELEMEN4T PROJECT NUMBER TASK AREA NUMBER WORK UNIT NUMBER

PRIMARY 16 471 7A 35 6471 7C33 EUL*...

b.COTRBUIN 62778A -3S1 62778A\838 1____00 __ 045 .... ...
x-" '!ex',e CARDS 114f ________

(U) Pesticide Dispersal Unit, Liquid, Helicopter Slung
It. SCIENTIFIC AND TECHNOLOGICAL AREAS-

009800 Medical and [!osp-ital Equipment; 002400 Bioengineering
1S. START OATE 1II. ESTIMATED COMPLETION 0ATE IL, FUJNDING AGENCY 1IS. PERFORMANCE METHOD

7610 8209 DA I C. In-House
17. CONTRACT.'GRANT IS. RESOURCES ESTIMATE &PROFESSIONAL MAN TRI I FUNOS(R

0. DATES/EFFECTIVE: EIXPIRATION "C o"

IOA "NMBER FISCAL 79 1.5 64
rL TYPE: A AMOUNT: YIEAR T

&KNING OF AWARD: i.CUIJ. AMT. 801.0 36
It. RESPONS4BLE 000 ORGANIZATION 20. PERFORMING ORGANIZATION

ANA US Army Medical Bioengineering NAME!* US Army Medical Bioengineering
Research & Development Laboratory Research & Development Laboratory

ADRS:Fort Detrick, Frederick, MD 21701 AoRE:Fort Detrick, Frederick, MD 21701

PRINCIPAL INVESTIGATOR (P..4.Ah JSAP iVU.. AMN..II I...IIH.UN.

RESPONSIBLE INDIVIDUAL NAME:* Nelson, J.H.
NA_ Albertson, J.N., Jr., COL TELEPHONE: (301) 663-7237; AUTOVON 343-7237
TEEHN:(301 ) 663-2434; AUTOVON 343- 2434 SOCIAL SECURITY ACCOUNT NUMBER,1

21. GNERA USEASSOCIATE INVESTIGATORS

Foreign Intelligence Not Applicable NAN., Conway, W.H.
NAME: POC: DA

XKEYWORDS (P-4Y EACH -11S-I C.1-1-CR (U) Helicopter Rig; (U) Liquid Dispersal; (U) Aerial
Application; (U) Mosquito Control; (U) Liquid Insecticide
IS. TECHNICAL OBJECTIVW.* SE APPROACH. 21L PROGRESS rpumiI. In.,Avd,. pw&&dA. fd~ItlIId by II.SR P- I.t..A .19h S*-IIy CAIXI C.".)

23. (U) To identify a suitable cormercial, helicopter slung, dispersal unit for
applying liquid formulations of insecticides, which would: (a) be capable of dis-
pensing liquid insecticides when slung beneath a helicopter; (b) require no modifi-
cation of the aircraft; (c) be capable of applying adequate swath widths and
deposition rates for controlling disease vectors in combat situations or CONUS.

24. (U) A survey of commercially available, helicopter slung rigs will be made.
Suitable units will be field evaluated. After entomological feasibility has been
established, necessary modifications will be made and flight qualification tests
coordinated with USAAVSCO14.

25. (U) 7810 - 7909. The Transland Unit successfully completed field testing.
Modifications for mounting an ultra-low volume (ULV) nozzle on the unit has been
completed. The unit will undergo feasibility flight testing in the new configura-
tion during 1st QTR FY 80. Developmental testing w-,ill be scheduled for June 1980.
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DETAIL SHEET

TITLE: Pesticide Dispersal Unit, Liquid, Helicopter Slung

FUNDING: PY - $50K, CY - $64K, BY - $36K

PROBLEM DEFINITION: To adapt a commercial aerial sprayer to meet the
needs of the military for a slung unit which is capable of liquid dispersal
in both high volume and ultra-low volume modes.

IMPORTANCE: Medical personnel engaged in field operations need the
capacity for aerial dispersal of liquid pesticide formulations. The unit
is needed to insure rapid treatment of large areas inaccessible by ground
equipment but too small for efficient use of larger aerial dispersal
equipment. Current standard item represents a health and safety hazard to
the helicopter crew since unit is internally mounted instead of slung.

APPROACH: To adapt a readily available commercial sprayer for military
use. The commercial sprayer will be modified to include a ULV Beecomist
nozzle system and a means for effective control of unit functions from the
interior of the helicopter. Unit will be completely independent of the
helicopter and easily jettisonable in an emergency.

ACHIEVEMENTS: A Transland (Harbor City, CA) sprayer has been procured and
is currently under going modification and testing. This slung unit has
several favorable features such as an inclosed pesticide tank and easy
modification to accept the ULV nozzle. DT will be completed during FY80
with OT scheduled for June 1980.

RELATIONSHIP TO CORE PROGRAM: Project involves evaluation and modification
of a commercial unit. Item will replace a current obsolete standard item
which is a part of the TOE of the Preventive Medicine Detachment, Team LA.
Project is part of the pest control equipment program.
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(U) Development of a Water Purification Unit and Field Test for Pyrogen-Free Water
Il. SCIENTIFIC AND TECMNOLOIC.AL AREAS'

002300 Biochenistry; 012100 Organic Chemistry; 009800 MIedical and Fospital Equipment
I& START OATE 114 S3TINATED ~COMPLETION DATE It FUNDING AGENCY IS PRi RmANCE ME ~ RO

7607 7910 DAi I. In-House
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KEINDOF AMARO0, I.CUM. AMT. iL 000
SRESPONSIBLE DO0 ORGANIZATION W "M.PROMMUG ORGANIZA TION

MNME* US Army Medical Bioengineering NRaNE US Army Medical Bioengineering

DD1 Research & Development Laboratory ADES*Research & Development Laboratory
ADRS:Fort Detrick, Frederick, MD 21701 wR~Fort Detrick, Frederick, MD 21701

PRINCIPAL INVE5TIGATOR (P.Wih "AN uI U.. A..HNI I~iNS

RESPONSIBLE INDIVIDUAL. NAIIf:6 Barkley, J.J.
f AE- Albertson, JJL., Jr. , COL TELEP-NON(301) 663-7207; AUTOVOil 343-7207

TEEHN:(301) _663-2434; AUT0VOiN 343-2434 SOCIAL SECURITY ACCOUNTNUBR

I. GENERMAL USK ASSOCIATE INVESTIGATORS

Foreign Intelligence [lot ApplicableRAE
NAME:POC:DA

S RU( LCM~ ~ (U) Endotoxins; (U) Production of; (U) Assay for;
(U) PyroC~en-Free ~Iater; (U) Pharmacy

23. TECHNICAL OBJECTIVE.* 34. APPROACN, I. PROGRESS (P .04 Mfato a 6, -6sII .dy.. P-...& . -A Iqsh 1 S...1fr ea...S..eS. c..

23. (U) To develop a water purification unit to be used within a field hospital
pharmacy capable of producing waters for injection that meet United States
Pharmacopeia CUSP) Standards. To develop or adapt existing test procedures that
are capable of verifying the quality of the water produced.

24. (U) A simple, low maintenance water purification unit capable of producing
pyrogen-free water will be tested for reliability. A short term storage system
will be developed. A method for packaging individual 1-liter containers will be

25. (U) 7810 - 7909. None. Task terminated because of absence of defined

'1requi reih'ent.

69

*A &11-61-C cNrc~ -t-wo w -fAin-.0 .me...

DDroEM ad P04fVIOUS EDITIONS OF THIS FORM ARE OBSELIETE. 0 0 F ORMS 1491A I NOV S
IMAM "149 A NO 1,610-1. I MAR 60 IFOR ARMY USEI ARE OUS1OLIETE

2--



DETAIL SHEET

TITLE: Development of a Water Purification Unit and Field Test for
Pyrogen-Free Water

FUNDING: PY - $25K, CY - 0, BY - 0

PROBLEM: To develop a method for the purification of water for use by
field pharmacies in the preparation of injectables. In addition, a
method for verification of the water purity must be developed.

IMPORTANCE: The supply of pyrogen-free water to a field unit is dependent
on the acquisition of the water from commercial sources. Development of
such a unit would greatly reduce the logistic problems.

APPROACH: A survey of the techniques for production and testing of
pyrogen-free water will be made. The most promising will be selected for
further development.

ACHIEVEMENTS: This task has been terminated because of a lack of a
defined requirement.

RELATIONSHIP TO CORE PROGRAM: This program is directly related to the lab
mission of developing field medical equipment.

70



I. AGENCY ACCESSICW 5. ATE OF SUMMAR. xpp RE oRT C a l saiWoL S

RESEARCH AND TECI*4OLOGY WORK UNIT SUMMARY A B615 71001DD-DRaE(AR)63678 O 1 0. CH0EU LO K
D ATE PAEY S'jNSR AIDOFS MAY I. SUMNAISCT*I.WR SzCURIT; E G.ADIGo [4 CH1EN0 1INSWN h SPECIFIC DATA- 0. LEVEL Of BUM

Io. Poo /COCCS* PROGRAM ELEMENT PROJECT NUMBER TASK AREA NUMBER WORKS UNIT NUMBER

APIAY 64717A 3ST64717D832DoU9 ACF78
* b cwT~s~~ I62778A 351 62778A838 0

RX -; tCARDS 114f - ::-
I I. T I TI.E (PK PIN a S.-a, CI***Iift".P C009)"

(U) Bag, Aidman's, Redesign of
IS. SCIENTIFIC AND TECHNOLOGICAL AMILASO

002400 Sicengineering; 009800 Medical & Hospital Equipment
IS. S1TART DATE 1 0IAE COMPLETION DATE IL FUNDING AGENCY IS. PRFO$MANCX ME9TNO0

7705 I8002 DA I .In-House
111. RESOURCES ESTIMATE PROFESSIONAL MAN YRS s, FUNDS an 0-as)

46 DATEA^ EFE.TIVE., ESPIR&TION, Wtc-0

Is. NUMBER.- FISCAL 79 0.8 23
a TYP4L o LAMOUNT: YEAR

46 NINOOF AWARDI I CUM. AMT. 80 0.9 43
I.SPONSISLE DOG ORGA-Z.ATION I S.PERFORMING ORGANOIZATIONO

NM.US Army Medical Bioengineering NAE*US Army Medical Bioengineering
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RIESPONSIBLE INDIVIDUJAL NAME:* O'Connor, R.J.
Albertson, J.N., Jr., COL TELEPMOIIEo(301) 663-7277; AUTOVOI 343-7277I ~ ~~(301) 663-2434; AUTOVON 343-2434 SOILECRTACUNNMER
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ZL KYNORCS (P.d.SACHS -Aft1~? C1 .I... -1-CP.) (U) Air Bag; (U) Aidman; (U) Emergency Medical Treatment; j
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23. (U) To develop an improved aid bag for use by the platoon aidman.

* 24. (U) Functional criteria for aid bags will be established. Several potential
replacerents will be designed, fabricated and evaluated. The best features of each

* model will be incorporated into a final design.

25. (U) 7810 - 7909. Original two-kit concept (aid and sick call) dropped in favorof a single combat aid bag with limited sick call capability. A three section, six
compartJnent design has been developed. Six prototype units have been fabricated and
will shortly be sent to field units in coriUS and Europe for informal user evaluation.
This approach is being taken at the suggestion of the combat developer. Actual con-
tents list for the bag is still undergoing refinement by the combat developer and, in
the final analysis, will be determined by individual users.
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DETAIL SHEET

TITLE: Bag, Aidman's, Redesign of

FUNDING: PY - $7.1K, CY - $23.1K, BY - $43K

PROBLEM DEFINITION: The current case, Medical Instrument and Supply Set
(NSN 6545-00-912-9870) has been found inadequate. Because of the small
size and configuration of the bag, the aidman is severely limited in
his treatment capability in combat. The need exists for a larger bag,
which provides easier access to its contents.

IMPORTANCE: The ability of the combat medical corpsman to provide prompt
and effective treatment to soldiers in the field will be greatly
enhanced by providing him with an aid bag containing a wider variety of
medications, dressings, and instruments, which are easily accessible.

APPROACH: Various bags and cases which are already in the supply system
were investigated. The bags most suitable for the projected need of the
platoon aidman were either too small (M-3), overly compartmented (M-16),
or without organizing compartments (M-5).

The goal was the design and development of a bag with the approximate

capacity of the M-5 and M-16, and similar in style to the M-3.

A compartmented aid bag has been designed and fabricated. The bag
has six zippered compartments and is built in three sections which fold
together for transport. The bag has an approximate volume of one cubic
foot, D rings for the attachment of a shoulder sling, loops for use with
shoulder straps or a pack frame, and a carrying handle. Prototype bags
have been fabricated and are awaiting shipment for test at Fort Bragg and
in Europe.

RELATIONSHIP TO CORE PROGRAM: The design and development of a more
efficient aid bag for use by the platoon aidman is consonant with the
mission of The Surgeon General to provide the best in medical treatment

for the soldier in the field.
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23. (U) To conduct an engineering evaluation of the sink service unit to determine
feasibility of conducting a product improvement program or a naintenance work order
action.

24. (U) Prepare a test protocol to verify field complaints, conduct an in-house
evaluation and prepare an engineering evaluation report so that a proper course of
action can be determined.

25. (U) 7810 - 7906. All technical feasibility testing has been completed. A final
report dated 30 May 1979 concluded that the complaint was of an isolated nature associ-
ated with the first procurement of 11 items. Examination of current depot stock and
current drawings show the problem of leaking has been resolved.
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DETAIL SHEET

TITLE: Sink Service Unit, Engineering Evaluation of

FUNDING: PY -$lK, CY - $5K, BY - 0

PROBLEM DEFINITION: To evaluate field complaints against the Sink Service
Unit (NSN 6545-00-019-9330) and make recommendations regarding possible
product improvement action.

IMPORTANCE: Morale considerations dictate that complaints from field
personnel be addressed and either corrected or rationalized away.

APPROACH: To procure a specimen of the subject equipment, conduct engi-
neering tests and develop recommendations for corrective action where
warranted.

ACHIEVEMENTS: Investigation revealed that the complaints received were
directed against a particular version of the sink. Only eleven of these
were manufactured and the problem with them is easily corrected by field
expedient means. The report, therefore, recommuended that no further
action be taken. This task is complete.

RELATIONSHIP TO CORE PROGRAM: This task is consistent with the laboratory's
mission to develop medical field equipment.
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I1. GENERAL USE ASSOCIATE INVESTIGATORS

Foreign Intelligence Not Applicable NAME: POC: DA
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23. (U) To conduct an engineering evaluation of the field sterilizer to investigate
field complaints so that a determination can be m ade whether modifications should
be conducted under a product improvement program or that a new product design is to
be initiated.
24. (U) Review and investigate problems and complaints, conduct an in-house evalua-
tion of the sterilizer and technical manuals and issue a technical feasibility test

25. (U) 7809 - 7909. The technical feasibility test was completed on 1 M-arch 1979.
A report was written outlining recommendations for a product improvement proposal.
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DETAIL SHEET

TITLE: Sterilizer, Field; Engineering Evaluation of

FUNDING: FY - $1K, CY - $6K, BY - 0

PROBLEM DEFINITION: To evaluate the validity of field complaints against
the sterilizer (NSN 6530-00-926-2151) and make recommendations regarding
possible product improvement action.

IMPORTANCE: Morale considerations dictate that complaints from field
personnel be addressed and either corrected or rationalized away.

APPROACH: To procure a specimen of the subject equipment, conduct engi-
neering tests and develop recommendations for corrective action.

ACHIEVEMENTS: Testing has validated the field complaints. A report has
been submitted recommending specific actions of redesign to correct the
deficiencies. This task is complete with any further action resting with
a Product Improvement Configuration Control Board.

RELATIONSHIP TO CORE PROGRAM: This task is consistent with the laboratory's
miission to develop medical field equipment.
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RE4SPONSIBLE9 INDIVIDUAL MUffl Frounmer, R.L.
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23. (U) To develop a method of long-term suppression of imm~ature stages of black
flies without adverse effect on the environment.

24. (U) Growth regulator homones or synthetic chemical analogues will be applied
in the aquatic habitat in laboratory and field evaluations in such a manner to attach
to specific substrates and with slow release action provide long lasting control.
Attention will also be directed to the use of biological control agents including
pathogenic protozoa, bacteria, and microsporidia. Insect pathogens on hand will be
evaluated against black flies. Further, naturally occurring black fly pathogens
will be collected and evaluated. Laboratory and field testing is required to develop
methods for manipulation, storage, and application of these agents.

25. (U) 7810 - 7909. Coordination was effected with a major Canadian laboratory
conducting research on the biological control of black flies. Their methods for
laboratory maintenance of black fly larvae were adapted to our needs. A highly
prospective biological control agent rearing commercial availability for mosquito
control was acquired for testing against black fly larvae. Bioassay apparatuses
wiere designed and constructed and used to demonstrate the high potential of the
agent for black fly control. Field studies have been initiated and one field trial
with the agent has been completed in an effort to demonstrate the actual usefulness
of the agent for incorporation in an integrated pest management system for black flies.
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DETAIL SHEET

TITLE: Integrated Pest Management (IPM) Program Against Black Flies

FUNDING: PY - $OK, CY - $97K, BY - $52K

PROBLEM DEFINITION: To develop a program of long-term suppression of
black fly populations without adverse effects on the environment.

IMPORTANCE: Black flies are major vectors of onchoceriasis and rank high
as nuisance pests. In areas where onchoceriasis occurs, blindness due to
this filarial infection is epidemic. In areas where large populations
of black flies occur, training and recreational areas cannot be used in
presence of these pests. There currently is no effective means for con-
trol of these insects.

APPROACH: Growth regulator hormones or synthetic chemical analogues and
chemical pesticides will be applied in the aquatic habitat in laboratory
and field evaluations in such a manner to attach to specific substrates
and with slow release action provide long lasting control. Attention will
also be directed to the use of biological control agents including patho-
genic protozoa, bacteria, and microsporidia. Insect pathogens on hand will
be evaluated against black flies. Further, naturally occurring black fly
pathogens will be collected and evaluated. Laboratory and field testing
is required to develop methods for manipulation, storage, and application
of these agents.

ACHIEVEMENTS: Coordination was effected with a major Canadian laboratory
conducting research on the biological control of black flies. Their methods
for laboratory maintenance of black fly larvae were adapted to our needs.
A highly prospective biological control agent nearing commercial availability
for mosquito control was acquired for testing against black fly larvae.
Bioassay apparatuses were designed and constructed and used to demonstrate
the high potential of the agent for black fly control. Field studies have
been initiated and one field trial with the agent has been completed in
an effort to demonstrate the actual usefulness of the agent for incorpora-
tion in an integrated pest management system for black flies.

RELATIONSHIP TO CORE PROGRAM: This project is the first systematic approach
to providing an integrated pest management program for control of a
medically important insect. Project is in keeping with mission for research
in integrated pest management.
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DETAIL SHEET

TITLE: Sanitizer, Portable, Field, Special Forces

FUNDING: PY - None, CY - $4.8K, BY - $20K.

PROBLEM DEFINITION: A requirement exists for a compact, light-
weight sanitizer for Special Forces medical personnel. The item currently
authorized is no longer procurable.

IMPORTANCE: Medical specialists assigned to Special Forces Operational
Detachments "A" are responsible for providing medical support of a guerrilla
force. This elevates the importance of lightness, compactness, ruggedness
and the ability to operate with a variety of available fuels.

APPROACH: To seek commercially available or easily fabricated components
that may be combined to satisfy this requirement.

ACHIEVEMENTS: A pressure vessel has been located which can provide steam
sterilization rather than sanitization. This vessel was designed and
fabricated by a well-known manufacturer of sterilizers some years ago,
but it was never produced commercially. A small camping stove has been
selected from numerous candidates; it uses either gasoline or kerosene.
The total equipment weight is less than 10 pounds.

RELATIONSHIP TO CORE PROGRAM: This task is consistent with the mission
of this laboratory to develop field medical equipment.
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23. (U) To identi (y a suitable X-ray film processing portable field unit to support a
lro.w capacity X-dy unit.

24. (U) Search existing industrial sources for a functional device that can be adopted.
If none is available, modify, design or contract for the design of a new device.

25. (U) 7901 - 7909. Using a commercial dental X-ray film processor "Peni-Pro"
(4manufactured by the Air Techniques Incorporated, New Hyde Park, HY) as a prototype,
a carrying case was designed and fabricated. The system (processor and case) has
successfuily completed Development Testing (OT I) and Maintenance Evaluation. Opera-
tioral Testing (OT I) was completed on 14 Sep 79. Awaiting results of that testing.
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DETAIL SHEET

TITLE: X-ray Film Processor, Dental, Portable, Field

FUNDING: PY N/A, CY $42K and BY $73K

PROBLEM DEFINITION: To identify a suitable X-ray Film Processing

Portable Field unit to support a low capacity X-ray unit.

IMPORTANCE: Portable wet X-ray film processors and accessories are
not suitable for use by small dental units outside of field type
hospitals based on excessive weight, complexity and requirements
for electrical power, water and processing chemicals. The need is
acute and critical for dental units/sections to complement the low
capacity X-ray apparatus recently approved for limited procurement.

APPROACH: Search and obtain an industrially developed functional
device that can be adapted to meet the established characteristics.

ACHIEVEMENTS: A commercial dental X-ray film processor unit devel-
oped and marketed by the Air Techniques Inc. Company of New Hyde
Park, NY, was obtained. A shipping/carrying container to protect
the processor was designed and fabricated. Developmental Testing I
(DT I) and Maintenance/Logistic Evaluation were successfully
accomplished. Prototype was forwarded to the 307th Medical Battalion,
Fort Bragg, NC to conduct Operational Test I (OT I). Awaiting
results of this evaluation.
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23. (U) To design a farily of strong, lightweight containers for fragile medical
equipwent that is presently authorized to field medical units.

24. (U) Identify physical characteristics of existing items to be protected. Determine
sir.-ilarities and then design a container or containers with various inserts to protect
during handling, shipping and storage.

25. (U) 7812 - 7909. Ten items have been identified as needing iraediate packaging.
They have been ordered for determination of weight, size and configuration. An exten-
sicn section has been designed which will increase the usefulness of the standard
r. ubered containers. Prototypes will be procured during 2nd Quarter FY80.
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DETAIL SHEET

TITLE: Protective Containers, Field, Medical Devices

FUNDING: PY - $14K, CY - $13K, BY - $117K

PROBLEM DEFINITION: A requirement exists for a family of strong, light-
weight shipping containers for fragile medical equipment issued to field
medical units.

IMPORTANCE: The protection of the sensitive medical equipment is essential
during loading, transportation and unloading when being deployed in field
locations. This equipment, properly protected, must be available for
immediate use in patient care. Unprotected, the equipment may be damaged
or misaligned requiring extensive repair or recalibration.

APPROACH: Obtain medical equipment which requires packaging. These items
will be tested to determine the degree of protection required.Using this
information, a family of containers will be designed to protect these and
other pieces of equipment. A study will also be made to increase the
capacity of the existing medical equipment field chests.

ACHIEVEMENTS: The non-cqntainerized commercial field medical equipment
is being obtained for evaluation. Extensions have been designed to
increase the capacity of the existing containers. Information on packaging
materials and containers is being gathered.

RELATIONSHIP TO CORE PROGRAM: In order to provide adequate patient care
it is essential to provide equipment in working order to units in the field.
This containerization program will also reduce the time spent packaging
equipment developed by this laboratory.
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23. (U) To technically evaluate medical items and systems developed by another
service, a foreign nation, or a commrercial firm. Results provide input for require-
ment documents, development plans, or product improverent proposals.

24. (U) Specific items are evaluated for military relevancy after initiation by letter-
request f ron major coninands , MilIi tary IntelIi gence Informati on Ag ency, or Department
of Defense activities. Test protocols are written for each item evaluated and a final
report written outlining specific recommendations.

25. (U) 7903 - 7909. One subtask, involving the evaluation of a comnercial aspirator/
resuscitator kit. has been completed with the recommendation that the equipment be
regarded as unsuitable for field use.
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DETAIL SHEET

TITLE: Technical Feasibility Testing of Medical Equipment

FUNDING: PY - None, CY - $4.5K, BY - $85K

PROBLEM DEFINITION: To conduct an ongoing program of evaluating promising
items of foreign or commercial medical equipment and instrumentation for
possible application in the field. This effort also serves to maintain
a technology base for the laboratory.

IMPORTANCE: From time to time new and interesting developments come to
light in medical equipment having potential importance to the Army. These
developments may come from the commercial market or may surface from
intelligence sources. A mechanism must exist for conducting preliminary
evaluations of such equipment without being driven by specific requirements.

APPROACH: To maintain an open work unit, funded at a modest level, which
will permit periodic market surveys, evaluation of intelligence reports
on foreign equipment, and the occasional procurement and evaluation of
items of interest. The task also allows for the investigation of com-
plaints against existing field equipment to provide a comparison base for
evaluating new ideas and equipment.

ACHIEVEMENTS: This task is relatively new, having been established during
the latter part of the prior fiscal year. Activity to date has consisted
of looking into reported deficiencies in field aspirator/resuscitator
equiprrent.

RELATIONSHIP TO CORE PROGRAM: This task is consistent with the laboratory's
mission to develop medical field equipment.
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23. (U) To develop a pesticide field evaluation set capable of measuring ULV drop-
let size and total pesticide amounts applied by military dispersal equipmr.ent utilized
in insect control operations at military installations in COWUS and overseas.

24. (U) Review cormmercial or military sources and if search is unsuccessful, fabri-
cate new equipment and field-evaluate for efficacy of design.

25. (U) 7810 - 7909. Problems with the calibration of the optical imaging spectrometer
have been resolved by the vendor. A ground aspirator has been acquired so that the
configuration of various clouds presented to the spectrometer for measurement will be
identical. Some collaborative experiments to correlate droplet measuring techniques hay
been initiated with NBS. Recent measurements appear to have resolved the discrepancies
between the slide wave method and the spectrometer for nonvolatile droplet aerosols.

87

A I1011114 to .. CIlf we No S A tvtoe~~..ANNA

D PORN AQ RY GUS EDITIONS OF THIS FORM AR& OBSCOLETE. 00 FORMS 14S9A. I NOV 05DD,"Aft 149 AN R.S1S-0. I MAAR 6S IVOR ARMY USK$ A011 OBSOLETE,



ia

DETAIL SHEET

TITLE: Pesticide Dispersal Evaluation Set

FUNDING: PY - $17K, CY - $30K, BY - $46K

PROBLEM DEFINITION: The development of instrumentation which can
accurately measure droplet size distribution in pesticide aerosols thus
providing precise calibration for pesticide dispersal units.

IMPORTANCE: Accurate calibration of dispersal equipment is essential for
the effective and economical usage of ULV pesticide formulations to
provide protection for the soldier from disease vectors and pest arthro-
pods. The dissemination of droplets which are too large for effective
control are capable of adverse environmental effects.

APPROACH: An optical itaging aerosol droplet sizing spectrometer has
been secured and has been calibrated. A ground aspirator which produces
a constant speed air flow past the sampling region of the spectrometer
has been secured. The aspirator will provide isokinetic conditions at

the sampling region and will also enable the data processing system of
the spectrometer to provide aerosol concentration information. Various
non-volatile droplet aerosols will be dispersed and information on their
size distribution and propagation will be gathered.

Additional experiments are planned in which the results of the aerosol
spectrometer are compared with other droplet sizing techniques (e.g. slide
wave, settling, hot wire sampler).

ACHIEVEMENTS: The optical imaging droplet spectrometer has been used
to measure various droplet size distributions. Correlation between the
slide wave technique and the spectrometer has been observed using non-
volatile aerosols. Preliminary experiments using the particle sizing
instrumentation (Doppler Shift Spectroscopy) at the National Bureau of
Standards and one of the pesticide sprayers from the laboratory have
been performed with indeterminate results.

RELATIONSHIP TO CORE PROGRAM: An item of medical surveillance equipment

which will enable the TOE entomology service units to insure proper
calibration of their ULV dispersal equipment. Program is related to
the core program in the areas of medical equipment development and inte-
grated pest management systems.
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23. (U) To develop a Field Blood Cell Counter for future field military laboratory
use.

24. (U) Provide engineering assistance in the technical specification, source selec-
tion, and subsequent evaluation of a Field Blood Cell Counter.

25. (U) 7810 - 7909. None. Task combined with Field Clinical Analysis Systenm.
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DETAIL SHEET

TITLE: Selective Blood Screening Device

FUNDING: PY - $1K; CY- 0; BY - 0

PROBLEM DEFINITION: There is a lack of a reliable automatic blood cell
counter for field applications.

IMPORTANCE: For the diagnosis and treatment of many disorders it is
essential for the physician to have access to blood cell information.

APPROACH: The initial approach was to survey the commercial market for
suitable candidates.

ACHIEVEMENTS: This work was terminated. The requirements have been
incorporated into the larger need for a field clinical analysis system.

RELATIONSHIP TO CORE PROGRAM: This program is directly related to the
lab mission of developing field medical equipment.
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23. (U) To identify and evaluate environmentally compatible controllIed-rel ease pesti-
cide formulations of military relevance for use in support of tactical operations and
fixed military installation pest managemrent/vector control program~s.

* 24. (U) Utilizing commercially prepared controll1ed-release pesticide formulations and
carriers potentially suitable for military use, quantify release rates and degradation
rates in the laboratory. Those formulations found to be best in laboratory tests will
be evaluated in field tests to verify laboratory results under natural environmental
condcitions. Determinations both in the laboratory and in the field will be biological
effectiveness, environmental compatibility, cost effectiveness, and compatibility
vith current standard pesticide dispersal equipment.

(U)781 -7909. A candidate formulation of 2.04% Abate was field tested at the
University of Arkansas Rice Branch Experiment Station and in the Panama Canal Zone.
Results of the Arkansas tests indicated that the formulation wias effective for only

4weeks. Panamna results are not in yet. The formulation will be analyzed to deter-
mine the source of disparity between laboratory results and field results. Labora-
ton.' evaluations will continue until 2nd or 3rd QTR FY 80 at wihich time additional
field tests wil11 be conducted.
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DETAIL SHEET

TITLE: Development of Controlled-Release Environmentally Compatible
Pesticide Formulations

FUNDING: PY - $47K, CY - $99K, BY - $51K

PROBLEM DEFINITION: To develop and register long lasting and environmen-
tally compatible pesticide formulations.

IMPORTANCE: Controlled-release environmentally degradable pesticide formu-
lations systems are needed to replace the long-lasting, broad-spectrum
pesticides like DDT which have been cancelled or suspended. The current
formulations of new compounds are short-lived and have relatively short
shelf life, thus are overall militarily less acceptable. These short-
comings can be overcome through application of a controlled-release formu-
lation. This should result in reduced pesticide use, an important aspect
of IPM.

APPROACH: The controlled-release pesticide formulation system envisions
the formulation of pesticides into carriers having chemical or physical
characteristics which release the pesticide at a predetermined rate into
the environment so that, after a given time, the pesticide and carrier are
completely degraded.

ACHIEVEMIENTS: Development Testing I has been completed after both labora-
tory and field testing of several potential formulations. Operational
testing I has been waived. In the laboratory duration of effectiveness
was up to 280 days against third and fourth stage Aedes aegypti. Attempts
in the field during FY79 to duplicate laboratory results have not been
successful. During FY80 laboratory tests are being run to simulate problems
from the field and determine the cause. Field tests will be repeated.

RELATIONSHIP TO CORE PROGRAM: This project is involved in evaluation and
field testing of several new pesticide formulations. Outcome will provide
the military with a new series of effective pesticides which are registered
for medically important arthropods.
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23. (U) To augment optometry set to provide for a more complete examination of the
eye, to take maximum advantage of the skills provided by optometrists, minimize patient
evacuation requirements and improve the quality of optometric care available to the
troops supported.

24. (U) Design and fabrication of engineering development prototypes for tests.

25. (U) Task cormbined with Field Combat Optometry Set 832.00.012 by addendum to
Letter Requirement dated 26 Jul 79.

D D ORN AQ~ PREVIOUS EDITION$ OF THIS FORM ARE OBSOLETE. 00 FORMS 14S8A. I NOV 65
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DETAIL SHEET

TITLE: Optometry Set, Field, Combat, Augmentation

FUNDING: PY - 0, CY - 0, BY - 0

PROBLEM DEFINITION: There is a need to increase the capability of the
Standard Optometry Set to permit more complex examination to be performed.

IMPORTANCE: Augmentation of the Standard Optometry Set will permit
greater utilization of the skill of the Optometrists, reduce the need for
patient evacuation and, in general, improve the quality of eye care pro-
vided the field troops.

APPROACH: A determination of the additional equipment needed and a
survey of commercial equipment available will be made.

ACHIEVEENTS: The equipment needed and available has been determined.
This requirement has been combined with the Field Combat Optometry Set.

RELATIONSHIP TO CORE PROGRAM: This program is directly related to the
lab mission of developing field medical equipment.
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I. AGENCY ACCEONS DATE DOF SUMMARY* ASPOAT COTO vm

RESEARCH AND TECHNOLOGY WORK UNIT SUMMARY DA OA 6283 IS 79 10 01 1D1D-DR&Z(ARt)36
L AT P9 SWlv14 KN O smAR A UMAR CTY .rRK SCURI ". REGRAING' 41 TIRN o SCIFIC OATA- EI.VEL OP OlIN

70201 D. CHANGE U NA I ANL_ D SpecbbZ A WOESNT

ID. "O./CongS.* PROGRAM ELEMENT PROJECT NUMBER TASK AREA NUMBER WORK UNIT NUMBER

4. PRIMARY 64717A 3S16471 7D832 00 Q....F 92..
b. _ _ _ _ _ _ _ _ _ _ _ _ _ __4 _ _ _.. .

11I. TITLE eP-.. -10 S.di CI .. I~I Cfto)

(U) Cold Injury Rapid Rewarm and Treatment System, Prototype Design and Fabrication
It. SC1IENTIVIC AND TECNNOLOGICAL ANCAS'I 009800 Medical and Hospital Equipment; 002400 Bioengineering

&START 0ATC 1.STIMATED COMP"6ETION DATE I& FUNDING AGENCY M. PEPOMMANCc WEYNOS

7303 7 80100 C.IN In-HouseI ONRA10-AT S RESOURCES ESTIMATE A, PROFESSIONAL MANMS 1A FUNDS (1 -P&

A , A T ES F aC TIV C: E X PIR A TIO N : p07 0 .13
ft KINSOF A. A~D. .cum. AM'T. 800.7 33

IS. RESPONSIBLE DOD ORGANIZSATION a' 5. PENP@RMINGORGANIZA1ION

RARE:*U Army Medical Bio n- ee ing' NME-*U Army Meia o1engineern
Research & Development Laboratory Research & Development Laboratory

ADDRESS* Fort Detrick, Frederick, MD 21701 .DOMISS.* Fort Detrick, Frederick, HID 21701

PRINCIPAL INVESTIGATOR (PwWA USAM I U.S, Ad.A. t...111d.J

ONSONSM9INDVIDALNAME:* Conway, 11.1-H.
MAE- Albertson, J. N. , Jr. , COL TELEPHONE: (301) 663-7277; AUTOVON 343-7277

TELEPHONE: (3CM) 663-2434; AUTOV0ON 343-2434 SOCIAL SECURITY ACCOUNT NUMBER:

81. SMINA USEASSOCIATE INVESTIGATORS

Foregn Iteligene CnsidredNAME.

N4AME.: POC:DA

(U) Cold Injury; (U) Frostbite; (U) Arctic Medicine; (U) Tissue Rewarmer
SS. TECHNICAL OBJECTIVE." 24 APPROACH. 2a. PRIOORESI Pp.1d .I . ~q . id.fillD. by a&-. ps... Iar 1.5 l." .10 S~11'5 CI...IS.5i. CN .

23. 0 L 1) To locate from commercial sources, or alternatively develop and evaluate, a
device for the rapid rewarming of frozen human extremities. The device must operate on
the principle of immersion or spray with an aqueous solution at a controlled temperature
and must have the capability of producing its own water supply from melting snow or ice
by internal or supplementary heating. The item must be suitable for use in the forward
areas of arctic field operations.

24. (U) Search the commercial market for a suitable design, contract for the develop-
ment and fabrication of prototype units and conduct development testing on the items
thus obtained. Major technical barriers are to achieve the required capabilities in a
unit light enough and small enough for field use and utilize a safe and supportable
power source for its operation.

25. (U) 7901 - 7909. Two prototype units were delivered by the vendor. In the
meantim~e, the question was raised by the combat developer as to whether the require-
ment for this equipment is still valid in view of current medical doctrine. Indica-
tions are that the task willI be terminated and testing is being deferred pending the
outcome of this movemient.
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DETAIL SHEET

TITLE: Cold Injury Rapid Rewarmer

FUNDING: PY - $4.3K, CY - $3.OK, BY - $33K

PROBLEM DEFINITION: To provide a means of quick-thawing of frozen
human tissue in forward areas of arctic and sub-arctic operations. The
effort is directed primarily to the treatment of cold injuries to the
extremities of field personnel.

IMPORTANCE: Cold region field medical units at the battalion aid and
clearing station level are not currently equipped to provide the controlled
temperature fluid bath required in the treatment of cold injuries. Thus,
treatment cannot be provided below the level of the combat support hospital.

APPROACH: To develop a small controlled temperature bath device that either
utilizes available electric power or has a self contained heat source.

ACHIEVEMENTS: The original requirement called for a device that would
accommodate an entire human limb. A prototype was built but was rejected
due to the high electric power consumption of such a large bath and the
safety consideration whereby an adequate electrical ground is diffi-
cult to obtain in the arctic. Requirements were revised to cover treat-
ment of a hand or foot and a propane gas fired unit was developed with
fuel supply and regulation circuits self-contained. Two prototype units
were built and engineering tests indicated the design was viable. However,
medical doctrine has recently been revised to prohibit treatment of cold
injuries forward of the combat support hospital and the requirement for
these devices is in the process of being officially deleted.

RELATIONSHIP TO CORE PROGRAM: This device comes under the mission of this
laboratory and research area to develop medical treatment equipment for
field use.

100



1AGENCY ACCESSION, S.ATE Or SUuuA.V XOpoRS' O.wosL emMS"
RESEARCH AND TECHNOLOGY WORK UNIT SUMMARY DAO 15190 1 IDD-DR&E(ARJZS6

L. DATE PR1,y 1U4R 14. 0IN SUIJWMASV SL SUMMARY SC? 4. WOP SECUITV'7 1GAIG 181 0T- I AA, t EE SUN

78 10 01 K. COMPLETIO I U U 14A H tL ACCESS . IMU

ISo. "O./COOES:* PROGRAM ELEMENT PROJECT NUMBER * TASK AREA NUMBER WORK UNIT NDER

IL COMTm"DuTNO

0 1. TITLE (P$*. -il S.9IwiIF Ct ... h11I CN kt
(U) Hypodermic Injection Set, Jet, Automatic, Veterinary Medicine, Field

SI&. SCSIENTIFIC AND T1CINOLOGICAL AREASW

008800 Life Support; 009800 Medical and Hospital Equipment; 002600 Biology
Or START DATE I1S. ESTIMATED COMPLETION DATE IS, FUNDING AGENCY Is. I'sRFORMAUCE ME SD

7510 7812 DA I C.I In-House
.5. CONTRACT/GRANT IS. RESSOURCES ESTIMATE APROFESSIONAL MAN Va_ IN FUNDS. ff . dh

& DATES/FFEICTIVE, EXPIRATION: IK p.

ML. RESPONSIBL.E 000 ORGANIZATION X E F RIGO G NZ TO

NAIK" UUS FISCdia ionierigNME. A rmeia Agnrng

ADR11- TYPEtic, Fre AMOUT, HD2E01 ARI FotDrikFedicM 210

W 
IND.OF AWARD: 

f. CUM. AMT. 

79 
0.2 

12

PRINCIPAL INVIESTIGATOR (P-0.1 MAN5 IU.S. A-0ma.' SItldv

RESPNSIBE IDIVIUALNAME-* Ismach, A.
NAME Albrtsn, J".'Jr.,COLTELE[PNOMES(301) 663-7277; AUTOVON 343-7277

TLOHM:(301) 663-2434; AUTOVONl 343-2434 SOCIAL SECURITY ACCOUNT UN~t

It. GENERAL USE ASSOCIATE INVESTIGATORS

Foreign Intelligence Considered NME, Malek, J.W.

MI. KEYWOROS (IN.c" BACI wilk SsII CI-.IR..'l.. Co@)NAE. - OC D

(U) Inmunization; (U) Vaccination; (U) Animal; (U) Disease Control
NIL TECNNICAL OBJECTIVE." 24 APPROACH4. 26. PROGRESS (P-asI. IneM.ido ,...dv. A IlDUd or .&..a. Pft.d. real *I -~A .10 2~A.11,C..5.I.. '.

23. (U) To develop a family of hypodermic injection apparatuses for use in Army
veterinary medicine (in mass immunization programs) for controlling anirral-borne-
diseases transmissible to man either directly or through other susceptible animals,
thereby directly affecting the health of the soldier or reducing the supply of
animal-provided food products.

24. (U) Provide accessories to the standard items (FSN 6515-00-656-1021 and
6515-00-919-0097) to adopt apparatuses designed for human use making them suitable
for veterinary use on animals. In addition, provide a backpack, hand-operated pump
for use on large animals in pens. Complete the RDT&E initiated in completed Task
3A1 621 10A816.00.037.

25. (U) 7810-7909. Itemn type classified.
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DETAIL SHEET

TITLE: Hypodermic Injection Set, Jet, Automatic Veterinary Medicine, Field

FUNDING: PY - $49K, CY - $12K, BY OK

PROBLEM DEFINITION: There is a need to provide a method of mass immuni-
zation of domestic animals for controlling animal borne diseases which
could affect the health of the soldier or reduce the available food supply.

IMPORTANCE: The health of the-soldier or his food supply can be adversely
affected by the transmission of animal borne disease either directly or
through other animals.

APPROACH: A standard unit for the jet injection of humans which is already
in the federal supply system will be modified for veterinarian use.

ACHIEVEMENTS: This task has been completed and the item type classified.

RELATIONSHIP TO CORE PROGRAMI: This device comes under the mission of
this lab to develop medical items for field use.

102

... '



I. AGENCY ACCESSlI s, DATE Of SUMMARY gap*=T COpuROL sruaoRESEARCH AND TECHNOLOGY WORK UNIT SUMMARY DA OA 6282 79 1 0 01 D-REA)3

S. DATE PREIV SUWRMY 14, 11IND OF SUMMARY S. SUMMARY S'" ECURIT" 7. REGRADIN" O ISWN INSYRN1 SML SPECIFIC DATA- *Level. OF SUN

78 10 01 D. CHAIIGE U NA ilL Co S L

D0. $do./C0OES:* PROGRAM ELEMENT PROJECT NUMBER TASK AREA HUMMDER WORK UNIT NUMBER

a. PRIMARY 3ST64717D832 00 -. 004 APC F5.3
................................. ......................:.,.?.....

*x~wx**nx CARDS 11I4f _________

it. TITLE (P-." lWA J.-.Ity C.IOt-t-i Cd.j*

(U) Bag, Patient Holding and Evacuation, Prototype Design and Fabrication
Is. SCIENTIFIC AND TECHNOLOGICAL AREAS

1

009800 Medical and Hospital Equipment; 002400 Bioengineering
IS. START DATE IS4. ESTIMATED COMPLETION DATE S& FUNOO AGENCY IS.PERFORMDANCE MNEThOD

7304 8106 DA C '. In-Hous e
17. COTRACWRARIS. RESOURCES ESTIMATE ft PROFESSIONAL MAN VMS IL FUNDS (ZN

AL DATES/EFFECTIVE: ES1PIRATION: D N'0.

III MUMnEwR, FISCAL 79...... 0. __1_

a Type. AMOUNT, YEZAR CFRN r
4LEI130SCOF AWARD: If.CUM. AMT. 800.2 10

10. RESPONSILE DOD ORGANIZATION .1 S. PERFORNOR AIZATION I_______________

RAME* US Army Medical Bioengineering NAME." US Army Medical bloengineering
AG Research I Development Laboratory Research 8 Development Laboratory

ADiRE.." Fort Detrick, Frederick, 11D 21701 ADDRESS'* Fort Detrick, Frederick, MD 21701

PRINCIPAL INVESTIGATOR (P....1A #I U.S. A-D.ID1 IIA .

ReSPONS104.11 IMWDIOUAL NAE* Prensky, W.C.
"MID Albertson, J..N., Jr., COL ELPOE(301) 663-7277; AUTOVON 343-7277

(301) 663-2434; AUTOV014 343-2434 SOILF.tRTACUNND:
1. GENERAL VSE ASSOCIATE INVESTIGATORS

Forei Inteligene CoNAdeEe Conway.. 11.1'.

NX itBYORDS (PV14 BC-A S-0YC ... '- (U) Evacuation Bag; tU) Arctic Medicine;
(U) Cold Climate D-edical Material; (U) Patients, Tri-isportation of

MS. TECHNICAL OBJECTIVE." 24. APPROACH. 36, PROGRES(P-lIh hDd6AI.*jA*Dd.IIv.. pF...b t..9.I..4A ia se-fiS cl ICI.I..D, Cftf..)

23. (U) To develop a patient holding and evacuation system capable of maintaining
casualties of desired, controlled temperatures in extreme cold climates for prolonged
periods. Currently available evacuation bags cannot adequately maintain cold climate
patients at required temperatures.

24. (U) Design and fabricate developmental prototypes based upon previous engineering
effort. Existing state-of-the-art materiel will be used. Major technical barrier
is to achieve required temperature duration capability with required l ightweight
characteristics.

25. (U) 7810 - 7909. Prototypes were readied and submitted for OT during winter of
CV 79-80. Safety evaluation by combat developer raised some issues which now nust
be addressed prior to testing. Additional development testing may be required to
resolve issues by providing supporting data. Engineering feels that issues can be
resolved away but operational testing will probably be delayed due to lead time
required for rescheduling.
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DETAIL SHEET

TITLE: Bag, Patient Holding and Evacuation, Prototype Design and

Fabrication

FUNDING: PY - $18K, CY - S18.3K, BY - $10K

PROBLEM DEFINITION: The present means of protecting sick and injured
personnel in cold environments from additional complications resulting from
exposure to the cold is inadequate from the point of infliction through
the evacuation system.

IMPORTANCE: Protection against exposure to cold must be provided throughthe evacuation organization until the patient can be moved by a temperature-

controlled transportation medium or definitive treatment begins.

APPROACH: After problem definition, a number of proposals were evaluated
before awarding a contract for prototype propane or propylene-fired heated
liners to be placed inside medical evacuation bag. A second contract was
awarded for prototypes of smaller, belt-mount versions of this system.

ACHIEVEMENTS: Operational testing had been scheduled for January, 1979,
but objections on "human-use" grounds forced cancellation. These objections
have not yet been resolved.

RELATIONSHIP TO CORE PROGRAM: This task is consistent with the laboratory's
mission to develop medical field treatment and evacuation equipment.
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I. AGENCY ACC67 LO DATE OP summASYG NEoNT coxnTRL armBO

RESEARCH AND TECHNOLOGY WORK UNIT SUMMARY DA OU 617 79 10 01 x6DD-DR&EtAR)6J6

IL DAE 01V sWRTLKIN6* 1D OP 3SUMNAIII 1 SUNMARY S~*16 OK Slu"~ .01RA ING4 wr D INS TIV 1L SPCCIPIC GATA t. Lor U

79 10 01 D. CHA-*GE ffi U NA L "r:* A .WRL w
to. mO./COomS PROGRAM EIEMENT PROJECT NUMBER TASK AREA NUMBER WORK UNIT NUNBER

46 PRIMARY 6 471 7A 3S1 64717D832 01005 AFL F565b
M~o 63732A 3S1 63732A836 00

XXW X k C. RD 1, 4 : ... 7_____ _*__1_ 2

11. TITLE (Pecf ot evr CI...II..,Il Ced*

(U) U.S. Army Hi-Speed Mini Sterilizer
It1. SCIENTIFIC AND TaCNNOLOGICAL AREASI010100 r'icrobio 1ogy; 009800 Medical and Hospital Equipment

I GTA-RTDA TE IT MTATED COMPLETION DATE I&. FUNDING AGENCY I.PROMNEMTO

7678003 DA C . In-House
16. RESOURCES ESTIMATE A, PFOhSIONAL NAN YRtS h. FUNDS (.0V .I

IL OAYT3/1IFECTIVE: EXPIRATION:

IL NUMER:* FISCAL 790.3 18
a. TYPE: £AMOUNT: YEAR

2 INCOF AWAROI f. CUMl. AMT. 800.1 05
IS. RESPONSIBLE DOD ORGANIZATIONS 8- PERFORMINGOIRGANIZATION

NAMER-. US Army Medical Bioengineering NANE:* US Army Mtedical Bioengineering

ADES*Research & Development Laboratory Research & Development Laboratory
ARSSFort Detrick, Frederick, I-ID 21701 ...... "'Fort Detrick, Frederick, 11D 21701

PRINCIPAL INVESTIGATOR (P-. A SIAN it U.S. A..I I.1I.

RESPONSIBLE INDIVIDUAL NAMEI: Presk~y, W.C.
NM: Albertson, J.I. , Jr., COL TELEPHONE; (301) 663-7277; AUTOVO[1 343-7277

(301) 663-2434; AUTOVON 343-2434 SOCIAL SECURITY ACCOUNT10,0191

It. GCERAL USE ASSOCIATE INVESTIGATORS

Foreign Intelligence riot Applicable NM-Coniway, W.II. PC

32.KaeopoRs F-"ANCH # ftfL... Iff-0I C.) (U) Steril izing; (U) Field Equipment; (U) Medi Ical;
(U) Engineering Evaluation; (U) Field Sterilizers; (U) Emergency Sterilizer

It. TECHNICAL. OBJECTIVE.* 2. APPROACH. 36. PROGRESS (F-...I M Dd.I5.d 6 .- b.. P...f t..1 .1 .Ch Fgk s*..-II~C-Dy C..

23. (U) To conduct an engineering evaluation of an improved emergency sterilizer.

24. (U) Conduct DT II and OT II testing on the second generation Mini
Sterilizers.

25. (U) 7810 - 7909. Minor problems which surfaced during DT and OT have been
corrected or rationalized to the P1's satisfaction. Preliminary technical data
package is being prepared to support an acceptance IPR to be scheduled by the
Project Officer. Target date fur the IPR is 7910.
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DETAIL SHEET

TITLE: US Army Hi-Speed Mini-Sterilizer

FUNDING: PY - $13.8K, CY - $18.4K, BY - $5K

PROBLEM DEFINITION: A requirement exists for a rapid sterilization
capability not existent in US Army field medical treatment facilities.

IMPORTANCE: AMEDD must be prepared to provide material of guaranteed
sterility when urgently required at the operating room level of field
medical treatment facilities. This requirement applies to items contami-
nated during a procedure, items having unique value, items in limited
supply or items whose need could not be foreseen.

APPROACH: A series of contracts starting with a problem definition study,
then first prototype design and finally 12 prototypes intended for ultimate
type classification.

ACHIEVEMENTS: Unit has passed OTII/DTII and documentation is being pre-
pared for an IPR during January 1980 leading to type classification.

RELATIONSHIP TO CORE PROGRAM: This task relates to the mission of the
laboratory to develop field medical equipment and apparatus.
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I. AGENCY ACC1ESSIONS DATE OF SUNMARV RP097 COMTrOL STUN"&
RESEARCH AND TECHNOLOGY WORK UNIT SUMMARY DA OA 6289 1'79 07 01 MDD-DR&E(AR)636

S .tF sSJR 4 IDor SU.MARY IS SUM.ARY ICY*I WORK S9CURITY*7 REORACING' h SMII M S SPECIFIC DATA- .79"VE O0IUM

78 10 CO I ON TNACTOM ACCESS
78. 10.. . MPLETIOJ U U NA NL 0 A. :1R

I* NO./CODES PRGRAM ELEMENT L PROJECT NUMBER TASK AREA NUMIPER WORK UNIT NUMOCIR

a.PRMAY 64717A {3S1 6471 7D832 00 008 APC F560

Y:)." y, CARDS 1406R x_________

(U) US Army_ Splint Set Case
Il. SCICTIFIC AND TECHNOLOGICAL AREA0

C09800 Medical and Hospital Equipment; 002400 Bioengineering
IL. START GATE 1IS. ESTIMATED COMPL9TION *ATM 15, FUNDING AGEN4CY IS PR@ NMS EMOD

7409 7906 DA I .In-louse
". CNTRAT. GANTIS. RESOURCES ESTIMATE ft PROFESSIONIAL MAN YRS II FUNG 11 . mg

OAyES/EFPECTIVE: EXPIMATIOM:-6AD.

IL NUNSER, FISCAL [78 0.2 15
AYE AMOUNT: YEAR

A. MIND OF AFARD: f. CUM. AMT. 79 1 0.1 02
IS. RZSPONSIDLE 000 ORGANIZATION 20. PERFORMING ORGANIZATION

NERUS Army Miedical Bioengineering NAME:* US Army Medical Bioengineering
Research & Development Laboratory Research & Development Laboratory

A-OES: Fort Detrick, Frederick, MD 21701 ADDR-Fort Detrick, Frederick, 11D 21701
PRINCIPAL INVESTIGATOR (P.I.A SAN It U.S. AC~d-.A 8fIIRaI RSPOSIRE IDIVDUAomAe:* O'Connor, R.J.

E. Albertson, J.H., Jr., COL TELEPHONE: (301) 663-7277; AUTOVO4 343-7277
14.0.4:(301) 663-2434; AUTOVOII 343-2434 _SIOCIAL SECURITY ACCOUNT U1-

at. G"KNA USEASSOCIATE INVESTIGATORS

Foreign Intelligence [lot Applicable NAMc, Cranford, H.B.
MAMIE: POC:DA

(U) Field Equipment; (U) Splint Case; (U) Splint Set; (U) Leg Injury
2S. TECIINICAL OU1JECTIVE. 24. APPROAC". 2L PROGRESS fPII Ind.I..I6W. P-00APPIO 84Sp10 &F nu"- P-90d 40 1. of AcS With SWYIty~ CIA.I.11. Cd.j

23. (U) To redesign and improve reported deficiencies of the Roll Splint Set
"k:S1 6545-00-913-5675).

24. (U) To design and fabricate a new case to eliminate deficiencies reported during
earlier development and resubmit for evaluation.

2.(U) 7710 - 7809. Testing (OT II) was conducted during the 1st Quarter of FY77
and a test report prepared. IPR convened i n April1 1977 and voted to subm it the case
to further operational testing. Further OT II testing was completed during 4th

Qrter FY77. IPR convened in March 1978 voted to submit the case for type
clasifcaton.Technical data package consisting of engineering drawings, pro-

posed specification, and photographs were completed during 4th Quarter FY78. National
Stock Nurber (6545-01-071-6745) has been assigned to this item. Work unit complete.
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DETAIL SHEET

TITLE: US Army Splint Set Case

FUNDING: PY - $15K, CY - $2K, BY - 0

PROBLEM DEFINITION: To redesign the carrying case for the Roll Splint Set
(NSN 6545-00-913-5675) to eliminate a number of reported deficiencies in
the current model.

IMPORTANCE: The current Splint Set Case does not fit the contents, is
difficult to manipulate in conditions of darkness and has other deficien-
cies which render it almost useless. It is imperative that these defects
be overcome if the Splint Set is to remain in the field as a viable item.

APPROACH: To completely redesign the case, addressing all of the items
on which complaints have been received.

ACHIEVEMENTS: The new item has been type classified and the task is
complete.

RELATIONSHIP TO CORE PROGRAM: This task related directly to the laboratory's
prograimi for development of medical field equipment.
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108
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11I. TOITLEI (Preed 1. ftI See, O C1.88111v la C"9)9

(U) US Army Leg Splint
It. SCIENTIFIC AND TECHNOLOGICAL ARZAS*

009800 Miedical and Hospital Equipment; 002400 Bioengineering
IL. START DATE IA. ES1TImA To COMPLETION DATE IS. FUNDING AGENCY W. PE RAIICE M WOO

7409 7906 DA 1"C. n-House
I.CONTRACT/GRANT IS. RESOURCES ESTIMATE P ROFESSIONAL. MAN VMS 11 FUNDS ol

A, DAY41ESIECTIVIE: EXPIRATION: 1 5T1

.NUMEER: FISCAL P78 0.2 10
ATE:4. AMOUNT: YEAR IUXVT

NIIDOF AWARD: 1. CUIl. AMT. 79 [ 0.1 02
IS. RESPONS48LE COD ORGANIZATION I120. PERFORMING ORGANIZATION

NA; US Army Medi cal Bi oengi neeri ng IINM* US Army imedical Bioengineering
Research & Development Laboratory Research & Development Laboratory

ADDRESS Fort Detrick, Frederick, ID 21701 ADDRESS1* Fort Detrick, Frederick, MD 21701

PRINCIPAL INVEISTIGATOR (P.RI.A "ANV I V.S. ASS*2 I..*II.Ne.

RESPONSIBLE INDIVIDUAL NAMEF: O'Connor, R.J.
Albertson, J.N., Jr., COL TELEPNONE:(301) 663-7277; AUTOVOrJ 343-7277

TELEPHONIE: 316323 AUOO34-34 SOCIAL SECURITY ACCOUNT NUMBER:
St. GNERA USEASSOCIATE INVESTIGATORS

Foreign Intelligence rNot Applicable NAME. Cranford, H.B.
NAMR: POC:.DA

(U) Field Equipment; (U) Splint; (U) Leg Injury; (U) Medical ___________

23L TECHNICAL oBjECTlVg.* 32& APPROACH, I1. PROGRESS (P b IAM.Id..1pdby 4d41D1*d P ...& . 1.., .1~ -f.0~ 3~81 J...Isr C Ip*ifewD ce&

23. (U) To redesign the Military Standard Splint, Leg, Thomas, 11alf-Ring, Aluminum
(NStI 6515-00-372-5100) so that it may be used on individuals of all sizes and provide
improved patient comfort.

24. (U) Redesign the item IAW test and evaluation reports previously conducted,
fabricate new prototypes and submit for evaluation.

25. (U) 7710 - 7809. OT 11 was conducted during 1st Quarter FY77 and a report
prepared. IPR convened in April 1977 recommended that the splints undergoI
additional operational testing. Additional OT II testing was completed during
4th Quarter FY77. The splint was reconinended for type classification at the IPR
convened in Mlarch 1978. Engineering drawings, proposed specifications and
photographs were prepared. Technical data package was completed during 4th
Quarter FY76. National Stock Number (6515-01-071-6645) has been assigned to this
item. W4ork unit complete.
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DETAIL SHEET

TITLE: US Army Leg Splint

FUNDING: PY - $10K, CY - $2K, BY - 0

PROBLEM DEFINITION: To redesign the standard military Thomas Leq Splint
so that it may be used on individuals of all sizes and provide improved
patient comfort.

IMPORTANCE: The current splint design does not accomodate all patients
between the 5th and 95th percentile. This is an intolerable situation
since it leaves a substantial part of the military population without
access to a standard splint in case of leg fracture.

APPROACH: To make the Thomas splint expandable over a range and to
improve the design of the leg straps in the interest of patient comfort.

ACHIEVEMENTS: An improved splint has been type classified.

RELATIONSHIP TO CORE PROGRAM: This task related directly to the

laboratory's program of developing field medical equipment.
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DETAIL SHEET

TITLE: Optometry Set, Field, Combat

FUNDING: PY - $75K, CY - $69K, BY - $51K

PROBLEM DEFINITION: To modernize and update the Field Optometry Set and
to replace components which are no longer available from commercial sources
with new designs.

IMPORTANCE: A functional optometry set is required for the use of optometry
personnel assigned to the medical battalion providing division level medical
support and other teams providing optometry services.

APPROACH: To design and fabricate engineering prototypes for test,
technical data packages and type classification.

ACHIEVEMENTS: The basic chair included with the optometry equipment has
successfully completed DT II and OT II. The chair is being redesigned to
pass OT II. An augmentation set has been combined with the optometry set.
The design of the augmentation set has started.

RELATIONSHIP TO CORE PROGRAM: The Optometry Set is an integral part of
the medical materiel program.
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23. (U) To identify a suitable commnercial, helicopter slung, dispersal unit for
applying solid formulations of insecticides, which would: (a) be capable of dis-
persing insecticides when slung beneath a helicopter; (b) require no modification
of the aircraft; (c) be capable of applying adequate swath widths and deposition
rates for controlling disease vectors in combat situations or CONUS.

24. (U) A Simplex spreader was evaluated with various pesticide formulations under
a variety of conditions and was found to be unsatisfactory due largely to the verti-
cally actuated gate system. A Chadwick, Inc. applicator, with horizontally actuated
gate system, was procured and modified for remote control operation. Feasibility
and military adaptability will be established under field conditions.

25. (U) 7810 - 7909. The Chadwiick unit completed DTI with minor problems which would
not disqualify unit from operational testing. Operational testing was completed and
formal results have not been received from Mete. Attempts will be made to clear up, by
efforts in-house, problems surfaced in OT.
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DETAIL SHEET

TITLE: Pesticide Dispersal Unit, Solid, Helicopter Slung

FUNDING: PY - $49K, CY - $41K, BY - $33K

PROBLEM DEFINITION: To adapt a commercial item capable of dispensing
solid pesticide formulations for use in the military operation environ-
mrent.

IMPORTANCE: Medical personnel engaged in field operations need the
capacity for aerial dispersal of solid pesticide formulations to insure
rapid treatment of large areas inaccessible by ground equipment but too
small for efficient use of larger aerial dispersal equipment. Currently,
field units have no item of equipment with the capability although their
mission and TOE require it.

APPROACH: A commercially available spreader which is slung beneath a
helicopter on the helicopter's cargo hook is being adapted for military
use.

ACHIEVEMENTS- A Chadwick (Beaverton, OR) fertilizer spreader has been
successfully adapted to meet the needs of the military. DT I was success-
fully completed in FY79. OT I conducted at Fort Bragg in June 1979 exposed
several minor problems which are currently being addressed. Resolution
of these problems by DT/OT II during FY80 should result in type classifi-
cation of the item during FY81.

RELATIONSHIP TO CORE PROGRAM: Project involves evaluation and modifica-
tion of commercial unit as a military standard item. Item will replace
current obsolete standard TOE item. Project is in concert with pest
control equipment program.
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DETAIL SHEET

TITLE: Environmental Protection Containers for Medical Supplies

FUNDING: PY - $12K, CY - $43.2K, BY - $2oK

PROBLEM DEFINITION: To provide a means of storing biologicals which
are subject to damage by freezing during field operations in arctic or
sub-arctic regions.

IMPORTANCE: The present lack of a dedicated piece of equipment to cope
with this problem has led to spoilage of large quantities of biological
materials in Alaska. Present methods of preserving freezables aremake-shift and totally inadequate.

APPROACH: To develop a light-weight, insulated chest that includes
electrical strip heaters and a temperature control circuit. This chest,
issued to appropriate field units, would be dedicated to the storage
and preservation of freezable medical materials. The chest is also
to be designed to protect freezables during several hours of unpowered
transport.

ACHIEVEMENTS: Two prototype units have been constructed and have been
subjected to DT I and II and OT I and II. Since the previous test
sequence, an additional inch of insulation has been added to the design
to extend the unpowered survival time. The effectiveness of this will be
measured by additional development testing. Further operational testing
has been waived by agreement with the combat developer.

RELATATIONSHIP TO CORE PROGRAM: This equipment performs an ancillary
function related to medical treatment in a field environment. The develop-
rent of field treatment is a primary function of this research area.
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DETAIL SHEET

TITLE: MUST Cabinet Redesign

FUNDING: PY - $50K, CY - $102.2K, BY - $0

PROBLEM DEFINITION: The orginal design of MUST hospital cabinetry was
deemed too expensive to procure due to the fabrication methods called for.
The problem thenis to redesign the cabinets in such a way as to reduce
manufacturing costs while retaining the basic function of the units.

IMPORTANCE: DPSC, confronted with the need to procure additional MUST
cabinetry has found bidders reluctant to respond due to the complexities
of manufacture and the feeling that their bids would not be competitive.

APPROACH: Redesign the cabinets to eliminate exotic materials, such as
graphite composites, and make parts self-aligning where possible, thereby
reducing tolerances.

ACHIEVEMENTS: All cabinetry with the exception of the x-ray cassette and
pharmacy storage cabinets have undergone redesign and testing. Drawings
and specifications have been forwarded to DPSC. The remaining two cabi-
nets are in the final stages of redesign and will be completed shortly.

RELATIONSHIP TO CORE PROGRAM: The cabinets in question are part of the
medical treatment system which is the MUST hospital. Development of treat-
ment equipment for the field environment is a primary function of this
research area.
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23. (U) To design and fabricate a new portable dental operating chair for Army field
use, incorporating light weight materials.

24. (U) Design, fabricate and evaluate a suitable chair.

25. (U) 7810 - 7909. Development testing (DT II) and maintenance evaluation (by
USAMI'A) have been successfully concluded. Operational testing (OT II) was completed
on 25 May 79. Test (UT II) report revealed several shortcomings. Redesign to
eliminate deficiencies has been initiated.
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DETAIL SHEET

TITLE: Chair, Dental Operating, Portable

FUNDING: PY $68K, CY $85K and BY $75K

PROBLEM DEFINITION: A need exists to replace the current Chair and
Stool Unit, Dental Operating, Portable (NSN 6520-00-181-7349) with
an item which will provide essentially the same professional/opera-
tional capabilities but which will be less costly, require less
maintenance/repair support, be lighter in weight and require less
storage/transportation space.

IMPORTANCE: The current standard chair and stool unit has become
extremely costly to procure. The current estimated cost (from one
response only) has tripled since the standard item was placed into

the supply system. In addition, the combat readiness and reliability
of the chair is low, primarily due to the high repair rate to correct
malfunctions of the hydraulic control systems. Non-portability is

difficult because the weight and bulk exceed the transportability for
the normal two-person user team.

APPROACH: Review of possible commercial sources revealed that none
met the characteristics established by the Letter Requirement (LR).
A design and fabrication was accomplished by an in-house effort.

ACHIEVEMENTS: The in-house design and fabrication of a suitable
prototype was accomplished and subjected to Developmental Testing II
(DT II) and Maintenance/Logistic Evaluation. Prototypes were
forwarded to the 257th Medical Detachment (DS) for accomplishment
of the Operational Testing II (OT II). Redesign and fabrication has
been completed which will eliminate previous design shortcomings.
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23. (U) To develop a lightweight, portable, rugged, collapsible, lock-in-place,
nesting, easily sanitized and maintainable, multipurpose container. The item will
serve for shipping military dogs worldwide; temporary housing; secure confinement
for quarantining rabies suspect animals and a cage for other animals of military
dog size.

24. (U) Design, faibricate, test, and evaluate items to meet the military requirements
for a suitable container.

25. (U) 7810 - 7905. Technical data package completed and forwarded to support
necessary procurement action.
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DETAIL SHEET

TITLE: Military Dog Shipping Multipurpose Container

FUNDING: PY - $27K, CY - $14K, BY - 0

PROBLEM DEFINITION: There is a need for a lightweight portable, reusable
multipurpose container for the shipment of military dogs.

IfPORTANCE: At present there exists no standard container for the shipment
of military dogs which can be used for the temporary housing or quarantining
of military dogs. The currently used shipping container is not collapsible
and the return for reuse is not cost effective.

APPROACH: Design and fabricate a portable rugged, collapsible, nesting
and easily sanitized container for multipurposes.

ACHIEVEMENTS: The container has been designed,fabricated, tested and
recommended for type classification. The technical data package has been
completed and forwarded to DPSC. The task has been completed.

RELATIONSHIP TO CORE PROGRAM: This device comes under the mission of this
lab to develop items for the suppovt of the field.

122

. .. . + + + ...." '+ + °



1. AGEN1CY ACCESSION 12. DATE Of SUMNARV REPORT CONTROL OVUBOL

RESEARCH AND TECHNOLOGY WORK UNIT SUMMAARY JA0~66 90 6 DD-DR&E(AR)63E

D A E P R E V S U N ft Y 1 4 . k O P0; U N N A R Y 9 .A S EMM Y V T - 0 1 C U R IT Y ' 7 R E O R A 0 10N A l E N T N * P I IC D A A , V I S M I73 10 01 H. TR14INATI X1 U U NA 14L VJ~ 000S .~.n

to. NO./CODES.* PROGRAM ELEMENT PROJECT NUMBER TASK AREA NUMBER WORK UNIT NUmbeft

aPRIMARY 16477 SS 16471 7D8 S2 O 019 AKC Fb53
bCOIITRI~uO I

XX*AWCK., 49I(03) _____

It. TITLE VP-.CAN wti S'e..ly C.lIIWIlatar CooraIo

(U) Accessory Kit MUST Service Ward Container
It. SCIENTIFIC AND TEICHNOLOGICAL AREASW

009800 Medical and Hospital Equipment; 008800 Life Support
I&. START DATE IA. EIMATED COMPLETION DATE It FUNDING AGENCY ISPRPORNANIC METNOD

7506 7904 DA C.In-House
~1. ONTRCT)GRAN SE RESOURCES ESTIMATE IL PROFESSIONAL MAN VMS L FURON( *

ADATES/EFFECTfV9: EXPIRATION:

~.~FISCAL 781.0 52
Z TYPE: A AMOUNT: YEAR

%. KND OF AWARND- ICUM. AMY. 790.1 07
It. RESPONSIBLE 000 ORGANI ZATION I 0. P-ERFORMOING ORGANIZAT.ONO

*AEI USArmy MIedical Bioengineering NE US Army Medical Bioengineering
Research & Development Laboratory Research & Development Laboratory

A"'*ES Fort Detrick, Frederick, MD 21701 A0DR":OFort Detrick, Frederick, HD 21701

PRINCIPAL INVESTIGATOR (P-MI.A USA If U.S. A-. feelt. o

PHIPONIBL IDIVDUA MNX:E* Patzer, N.H.
NM. Albertson, Jola, Jr., COL vELEpno.It:(301) 663-7237; AUTOV0rI 343-7237

TELEPHONE: 31 6-44 ATVN3323 SOCIAL SECURITY ACCOUNT NUMBER!

21. GNERA USIASSOCIATE INVESIGATORS

Foreign Intelligence Not Applicable NAME.. Crampton, K.T.
11. EYWODS (-.% ACH ilkS-aoiff f .. Iff 1- Cde)NAME: 

OC,

(U) Accessory; (U) Utilities; (U) I-ard Container; (U) 'UST _____________

23. T E C H N IC A L O JE C T IV E ,' lA A P P R O A C H . 2 9. P R O G R E SS (P - 1h. I n fA . 9 .,.j. o 9 rld i tI rl 6F eb . P '.t e od . r .eal ofIP I ea ch..IE .A N.l ". 423. (U) To develop an accessory kit for the MIUST service ward container which will
provide for control and distribution of the basic utilities; air, water, light and
electrical power; when used as a general shelter.

24. (U) Analysis of the functional requirements of the kit and the components needed
provided data to design and fabricate prototype kits. Prototype kits will be evaluated

in the field.

25. (U) 7810 - 7903. Prototype kits were fabricated and sent to 10th Combat Support
Hospital for tests where they were found acceptable. Final technical report to be
issued by USA'1E3RDL during 2nd Quarter of FY79. IPR of [March 1978 recommended that
this task be terminated at USAMBRDL and referred to US Army NATICK Laboratories or
other appropriate agency for possible type classification. DASG-11CL is coordinating
this transfer of responsibility.
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DETAIL SHEET

TITLE: Accessory Kit, MUST Service Ward Container

FUiDING: PY - $52K, CY - $7K, BY - 0

PROBLEM DEFINITION: To develop an electrical installation kit containing
electrical accessories deemed necessary to support all of the functions
ascribed to the MUST multi-purpose shelters.

IvPORTANCE: Electrical equipment for each multi-purpose shelter is currently
provided on the basis of a particular function for that shelter. A kit
of electrical accessories that satisfies the needs of a shelter in any of
its projected roles is needed to make the shelter truly multi-purpose.

APPROACH: To analyze the electrical requirements for these shelters in
their various functional configurations and develop a kit that covers all
eventualities.

ACHIEVEMENTS: An accessory kit has been developed and tested. The results
of this effort have been turned over to NATICK Laboratories for eventual
type classification as part of the shelter package.

RELATIONSHIP TO CORE PROGRAM: This task, dealing as it does with
accessories to shelters, does not directly relate to the core program of
medical equipment development. However, since the electrical require-
ments placed on these shelters are driven by the use of medical equipment
within the shelters, it is proper for this laboratory to make the basic
determination of electrical requirements.
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*RESEARCH AND TECHNOLOGY WORK UNIT SUMMARY DA 0OB 6057 79 10 s 01 OAD.DR&E(AR)630

L CAT 9 PR4V SUSIRT 4 IN O SUMMARY L. SUMR Y 4 .WR SECURITY REGRIADING DOSWN INSTSI' 01, SPECIFIC D A;A- r. La. o WI N 

78 10 01 .CHAtIGE ffi jAIA 14L VCYR01ES & 11R o
to. 1O./CooDES PROGRAM ELEMENT PROJECT NUMBER TASK AREA NUjMBER WORK UNIT MNMBE

PRbAN 1onuo 627 7 A 3S1 6471 7D832 00 020 APC F571
b.C%~~~ 67M351 62778A838 0010

*x~~~xw CARDS 1403A_________ _____________

11. TITLE (P-'.1 -#,A S.-OII Ct .. I. I.. C.O.).

()Light Trap, Portable, Mosquito_____________________
S.SCIENTIFIC AND0 TECHNOLOGICAL ARCAS* 009800 Me di cal and Hospital Eq ui pmet 00400 Bi oengi neeri ng;
005900 Environmental Biology

I START CATE IS11. STIMATD COMPLETION DATIE IS. FUNDING A GEN1CY I.DROM NEM O

7504 8009 DA I C. I,1n-House
.CONTRACT/ORANST 01-MIORLSESTIMATE 0. PROISESISONAII "AN vR5 16IWS . 3 f

IL DAT6S/ZEFCT#VN: EXPIRATION:

ANUAMOUNT:ISCAL 79 1.2 34

ASINO0OF AWARDI f. CUM. AMT. 80 03
Is. RESPONSILE DCC ORGANIZSATION I B.PERFPORNSOOOROANIZATION F

NMSUS Army Medical Bioengineering *AE- US Army Medical Bioengineering
Research & Development Laboratory Research & Development Laboratory

ADRSJFort Detrick, Frederick, MC 21701 ADORSort Detrick, Frederick, MD 21701

PRINCIPAL INVESTIGATOR (PWNWA SSANOf U.S. AUSARI. PSWI#I

Rap* IKINDIVIDUAL NAME:* Kardatzke, J.T.
MJ8 Albertson, J.N., Jr., COL TELEPIIo.4301) 663-7237; AUTOVON 343-7237
ELPHM:(301) 663-2434; AUT0VOtN 343-2434 SOCIAL SECURITYACON U90

It. GENERAL USE ASISOCIATEI INVESTIGATORS

Foreign Intelligence Ilot Applicable NSAWE O'Connor, R.J.
__________________MAN'________ POC:BA

32 KZYOR11(PSW6 AC -& i-fft-C-l (U) Mosquito Li ght Trap; (U) Disease Vectors; (U) Pest
Mosquitoes, (U) Mosquito Surveys; (U) Population Studies
22. TECNICAL OBJECTIVE.* 14 APPROACH. Is. PROGRESS, (^IJI.A M'ikd.0 .Ah. i&-1..IU0 by -.. P.-AS, .I..t ."A toS S...Irt CS-...B.d. CSWRj

23. (U) To develop a portable battery-operated mosquito l ight trap for use in
disease vector and pest mosquito surveys. This will replace the standard light
trap set ([i1i4: 6545-00-089-3766) which has proven unsatisfactory for field use.

24. (U) Design and fabricate a suitable portable mosquito light trap and conduct
field evaluation in various habitats.

25. (U) 7810 - 7909. Operational testing of miniature light trap system was success-
fully completed in May 1979. A new military specification is under preparation for
the trap. The trap set is being processed for assignment of a line item number.
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DETAIL SHEET

j TITLE: Light Trap, Portable, DC Powered, Mosquito

FUNDIAJG: PY - $21K, CY - $34K, BY - $11K

PROBLEM DEFINITION: To develop a new DC powered, portable mosquito light
trap with associated accessories to replace the current miniature light
trap and standard trap set.

IMPORTANCE: Portable, DC powered light traps are used in remote areas to
assess mosquito populations, determine control effectiveness, and collect
live specimens for arbovirus surveillance. In a fluid, combat situation
where locations are both remote and frequently changing, a self contained
trap set using DC power is essential for surveillance. All IPM programs
have their fundamental basis in surveillance to determine when and if
control is needed and effectiveness of control.

APPROACH: A portable DC powered light trap using solid state circuitry
to control operations is the core of this system. Because of the elec-
tronic system, the trap need only be visited once a day to operate, unlike
current traps which require visits twice a day. By using more efficient
motors, fans, and lamps, the total collection of the individual trap will
be increased. The traps will be grouped in sets of six with sufficient
accessories provided to maintain the system in the field indefinitely
assuming availability of either standard D-cell batteries or an AC source
for operation of the gel-cell battery charger.

ACHIEVEMENTS: This project has successfully completed both DT and OT.
Some ninor problems were reported during OT but these have been corrected
during additional DT. A military specification is being prepared for
procurement of the trap. The trap set is being proposed as a total re-
place-ent of standard trap set (NSN 3740-00-089-3766). This recommendation
will be forwarded to the Academy of Health Sciences for action.

RELATIOISHIP TO CORE PROGRAM: The light trap is a medical item used for
vector surveillance. Equipment support of this surveillance relates to-
fold .with the core program. Primarily the trap is intended for TOE Preven-
tive ".edicine Units. Secondarily, the trap will become an important item
for the surveillance requirements of an integrated pest management program.
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79 01 16 D. CHANGE U NA NIT O1TAT ASA MYEE

64_7A______4717D_32 00 1041 ACF7

C. CO NRIBUTIN G _ _ _ _ _ _ _ _ _

Low Capacity Radiographic System, Field_____________________

ISTRDAERTM K CMLTO ATE IFNNGAGENCY #6. 06ERF0"Oa "CE

IT. CONTRACT,8AIANT 6.RSUCSESTIMATE IL PROFESSIONAL MAN VMS ILFU Ps & 00 f

^SZ FETE EXPIRATION:
b. NNER .* FISCAL 0.8

4. KN OF AWARD- 1. CUM. AMT. 80 1 0.4 18
to. RESPONUSI D00 ORGANIZATION 20. PERFORMING ORGAN& ZA TION

NM. US Army Medical Bioengineering "* US Army Medical Bioengineering
Research & Development Laboratory Research & Development LaboratoryI AOOREUFort Detrick, Frederick, MD 21701 AORSFort Detrick, Frederick, ND 21701

PRINCIPAL INVESTIGATOR (P-1A SEAN H1U.S. Adi. lN.I9eia4INAME,0 Salisbury, L.L.
Albertson, J.N., Jr., COL TELEPHO10E, (301) 663-7237; AUTOVON 343-7237
(301) 663-2434; AUTQVON 343-2434 SOCIAL SECURITY ACCOUNT NUMBER:

St. GNERALUSE SSOCIATE INVESTIGATORS

Foreign Intelligence Niot ApplicableNAE
_____ I_ NAME: POC:DA

(U) X-Ray; (U) Field Miedicine; (U) Field Equipment .~

III TE1081CAL OJECTIVE." 24 APPROACH4. ZS PROGRSS (P-1-6 0-411AW P-0.gh* AM...'iId~p. . 'W~Nl 1lN ~ S.1f t .IA . Cd

23. (U) To i dentify s uitable film processor(s) and c-ompa ti'ble filsm(1s ), cass ettes and
other operating accessories for A14EDD usage (except dental) for interfacing with the
low capacity X-ray apparatus NSNI 6525-01-063-6874.

24. (M Search existing industrial sources for functional devices that can be adopted.
If none are available, modify, design or contract for the design of new devices.

25. (U) 7901 - 7909. A survey of commercial units was made. None would satisfy the
letter requirement. A wet processor assemibled by a commercial manufacturer and a
dry processor using Polaroid type film were evaluated and submitted for operational
testing. Test results will be available during 1st Quarter FY80.
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DETAIL SHEET

TITLE: Low Capacity Radiographic System

FUNDING: PY - $7K, CY- $6K, BY - $18K

PROBLEM DEFINITION: To identify suitable automatic film processors,compatible film, cassettes and accessories for interfacing with a lowcapacity radiographic apparatus.

IMPORTANCE: Currently available wet x-ray film processors and accessories
are not suitable for use by small medical units outside of field type
hospitals based on weight, complexity and utility requirements. The need
is acute and critical for a film processor to complement the low capacity
x-ray apparatus recently approved.

APPROACH: A survey of commercially available film processors will be made
to determine their ability to satisfy the letter requirement.

ACHIEVEMENTS: A market survey uncovered no commercial units which would
meet the letter requirement. A wet processor assembled by a commercial
manufacturer and a dry processor were evaluated and submitted for operational
testing.

RELATIONSHIP TO CORE PROGRAM: The program is directly related to the lab
mission of developing field medical equipment.
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(U) High Capacity Radiographic System, Field_____________________
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003500 Clinical Medicine; 009800 Medical and IPospital Equipment
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I~s. RUPO'*NSISLE 0OO ORGANIZ2ATION 25. PERFORMING ORGANIZATION _______________

AM*US Arrmy Medical Bioengineering NAME* US Army Medical Biegnering
Research & Development Laboratory Research & Development Laboratory

ARESFort Detrick, Frederick, MD 21701 ADOORES:*Fort Detrick, Frederick, MD 21701
PRINCIPAL INVEtSTIGATOR!f (PNUSSM It U11.S. AXCdM. IX.IIUIIMq

RESPONSSI INDIVIC14AL NAME: Salisbury, L.L.I AMEf. Albertson, J. N. , Jr. , COL TELEPHONE: (301) 663-7237; AUTOVOII 343-7237
TEEHN:(301) 663-2434; AUTOV0O1 343-2434 SOCIAL SECURITY ACCOUNT MOR

I. GENERAL USE ASSOCIATE IN4VESTIOATORS

Foreign Intelligence tiot ApplicableNAE
NAE POC:DA

(U) X- Ray; (I2) Field Medicine; (U) Field Equipment
S9. TECHNICAL ONJECTIVE.' S. APPROACH. ZL PROGRESS fP...IAh 10iA PIA.IDAU. 5d.551.d by ... 5. P1'C.4 #..1 .I .- A .0 S..IF CoI..IR..d Cft.j

23. (U) To identify and evaluate a replacement field X-ray system for the current
standard (100 mA and 200 mA) system which is inadequate in reliability, availability
and maintainability.

24. (U) Search existing commercial sources for functional components (X-ray source,
table, power supplies, film processors) that can be adopted. If none are available,
modify, design or contract for design of new devices.

25. (U) 7902 - 7909. A survey of the conmercial market -was made. No commercial unit
would satisfy the letter requirements. A commercial X-ray source, controller and
power supply is being modified to fit the Army field table. This combination will
undergo development testing during 1st Quarter FY80.
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DETAIL SHEET

TITLE: High Capacity Radiographic System

FUNDING: PY - $12K, CY - $31K, BY - $i46K

PROBLEM DEFINITION: The current field radiographic system is inadequate
in reliability, availability, maintainability and does not conform to the
radiation requirements of 2lCFR.

IMPORTANCE: The lack of a working, reliable, certifiable, high capacity
x-ray system to meet the radiological requirements of field medical treat-
ment facilities has a significant impact on the ability of these activities
to provide basic health care. The need is acute and critical.

APPROACH: A search of commercial sources will be made for a functional
system or components that can be combined into a system which will meet
the field requirements.

ACHIEVEMENTS: A survey was made of the commercial market. No commercial
system was found which will meet the letter requirement. Commercially
available components have been obtained and are being adapted and modified
to develop a radiological system comoatible with field requirements.

RELATIONSHIP TO CORE PROGRAM: The program is directly related to the
laboratory mission of developing field medical equipment.
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I.TITLE eP'*'.e Wili SpewIS 1IA..IfI1.II.. Code)*

(U) Litterboard

009800 Medical and Hospital Equipment; 002400 Bioengineering
IL. STR AEF STIMAZED COMPLECTION DATE 1L FUNDING AGENCY W.PERFORMANCE METNOS

7901 8009 A IC . In-House
17. COTRACT/MANT 1. RESOURCES ESTIMATE 46 PROFESSIGMaL MAN VMS b FUNS n0M..."h

A, GA TESJ FFECTIV E: 6 PIRATIOw ;"' 
"b. kNun.ew FISCAL 79 0.2 02

LTYPE: ISAMOUNT: YEAR

46KING.OV AWARD: LCIUM. AMT. 80 0.5 25
IS. 49SPNSISIE GOD OR.AMIEATION S.PERFORMINOG IA. ZATION

MAMC.* US Army Medical Bioengineering NAME-* US Army Medical Bloengineering
Research & Developm~ent Laboratory Research & Development Laboratory

AOSSFort Detrick, Frederick, MD 21701 ADDRESSFort Detrick, Frederick, MD 21701
PRINCIPAL INVESTIGATOR (P.MWA "SANi U11.S. AO~A jI0

RESPNSIUE IDIVIUAL AME O'Connor, R.J.
NM. Albertson, J.N1., Jr., COL TELEPNE:I(301) 663-7277; AUT0V0OI 343-7277

TIELEPHONE: (301) 663-2434; AUT0V0R 343-2434 SOCIAL SECURITY ACCOUNT MUMPUER:

91. GNERA USEASSOCIATE INVESTIGAT RS

Foreign Intelligence N~ot Applicable NME. Conway: SW.H.
NAME: ___ POC: DA

(U) Litter; (U) Patients, Transportation of; (U) Injuries of Spine, Back, Cervical
23 TECNICAL ODJECTIVE.* 24 APPROACH. IL PROGRSS (PMRI#dh VA ~d~ d~f~ v'. .P.d MIM . SA..II, C*...Ieffedo Cef.

23. (U) A need exists for a rigid device on which to transport patients with spine
and/or cervical spine damage from injury site to a medical facility.

24. (U) Commercially available spineboards (Ilitterboards) will be evaluated for
adoption and/or modification to fit military requirements.

25. (U) 7902 - 7909. Two commercial boards have been procured for evaluation.
A "sources sought" announcement in Commerce Busi-njfljjDaiy..has so far failed to
identify additional interested vendors. A test protocol for evaluation of the
cor~mercial units received is being developed.
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DETAIL SHEET

TITLE: Litterboard

FUNDING: FY - None, CY - $1.5K, and BY - $25K

PROBLEM DEFINITION: Litters available for use in a field environment
are not sufficiently rigid for the proper management of back or cervical
spine injuries. There is a need for a rigid litterboard/spineboard in
the supply system for proper casualty management. The advice to fabri-
cate locally, given in FM 8-35, has proven inadequate.

IMPORTANCE: The use of spineboards/litterboards in the proper management
of back and cervical spine injuries is essential to sound medical treatment
to minimize the chance of further injury during transport.

APPROACH: The commercial market for these devices and accessories is
being searched both by advertisement in Commerce Business Daily and by
letter to potential vendors. Characteristics of commercial items as well
as in-house development will be evaluated against field requirements.
It is hoped that a commercial device will adequately meet this need.

ACHIEVEMENTS: This is a new task. Advertisements have been published in
Commerce Business Daily-and letters have been sent to various vendors.
Kteit protocol is being prepared and commercial items as well as an in-
house development item will be evaluated against the stated characteristics
of the letter requirement.

RELATIONSHIP TO CORE PROGRAM: The effective management of back and
cervical spine injuries using litterboards/spineboards is consistent with
the laboratory mission for field medical equipment development, as well
as the overall mission of The Surgeon General to provide the best medical
treatment consistent with field experiences.

132



IN-HOUSE LABORATORY INDEPENDENT RESEARCH

3A16l1 10A910

133



1. AGENCY ACC9SSIOI A. DATE or sulMA"Ve REPORT CouwsOMmavunf
RESEARCH AND TECHNOLOGY WORK UNIT SUMMARY DA OB 6225 :79 01 1 5 DD.DRAIE(AR)O316

L. DATE PRE4 SoI~R 4.IND O' "-;"Ay 1UM0515Y6Ii WR SECURITv*7 REGRADING' t l* M 15 111r' DNTM J~SEII ATA- S L9VEL orSSII78 10 01 HI.TERMI[IATION UA U1L AIRAYD iCES SAINT

so. NO./CO .Es* PROGRAM ELEMENT PROJECT NUMBER * TASK AREA HUMUER WORK UNIT NUMBER

NPAIMANY 1611 1A 3A1 61101IA9 1C 00 1010 APC F1 57
b1. CONTRIDUTISIG X________________
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SUS Army Medical Bioengineering MNZ:* US Army Medical Bioengineering
Research & Development Laboratory Research & Development Laboratory

AORSAS Fort Detrick, Frederick, 11D 21701 Acconze SFort Detrick, Frederick, HID 21701

PRINCIPAL INVESTIGATOR (Fw~I. S AN i US. A"I.d..iJ INUO

jRIESPONSIILE INDIVIDUAL " AR: O'Connor, R.J.
MAULE Albertson, J.I1., Jr., COL rELEPHoNE:(301) 663-7277; AUTOVOI 343-7277
TELEPHONE. (301) 663-2434; AUTOVO;4 343-2434 SOCIAL SECURITY ACCOUN4T NUM11901

I. GENERAL USE .ASSOCIATE INVESTIGATORS

Foreign Intelligence Not Applicable NAMIE: Stup, J.L.
________________________________HASE, Crampton, K.T. POC:DA

AX KEYWORDS (P-ND EACH w151 S-1t, CI...iSicoIN C*d.)

(U) Fatigue; (U) Comfort; (U) Humidity; (U) Heat Exhaustion
SL TECH NICAL O SJECTIV E. " 24 APPRO ACH. 2 L PROGRESS rP -I 1,,. 0A . ~. p i d -81. 0 bY . . . P ..t d . 1 I.. A .1 5 a * .f II AJ. ".." Hy
23. (U) Design, fabricate and evaluate an electronic instrument; independent of
external power sources and which will measure the three temperatures used to compute
the Vet Bulb Globe Temperature ('WBGT) index and in addition display the index.

24. (U) Investigate electronic methods to produce accurate analogs of the tempera-

25. (U) 7810 - 7901. '1o work accomplished. Task terminated due to non-avai lability

of funds.
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DETAIL SHEET

TITLE: Electronic Wet Bulb Globe Temperature Instrument.

FUNDING: PY $lK ,CY $0 ,and BY $0

ACHIEVEMENTS: None, task was never activated.
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S(U) Testing On-Line Total Organic Carbon (TOC) Monitors
Designed for Army Wastewater Reuse Treatment Facilities
I&. SCIENTIFIC AND TECKNMOLOGICAL AqEAS*

00780 Hgiene and Sanitation; 003400 Civil Engineering
S. SATDATE IAL ESTIMATED COMPLETION GATE IL6 FUNDINGD ADEBICY IHI. PER1FORMANCE "ETNO0
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Research & Development Laboratory Research & Development Laboratory

AOOEss:* Fort Detrick, Frederick, 11D 21701 ODRESSFort Detrick, Frederick, MD 21701

PRINCIPAL INVESTIGATOR (P.,II J. UI IB9 US. A-.*.Ae PMDS

REtSPONSIBILE INDIVIDUAL NANE:* Peterm an, B..
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I1. GENERAL USE ASSOCIATE INVESTIGATORS

Foreign Intelligence Not Applicable M4ANE:

___KEYWORD _(P _-_& _____-Id-________C1_.._.4_)_NAME 
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~ (U) Electrochemical Organic Content Analyzer;

(U) Total Organic Carbon: (U) On-Line Analyzers; (U) I-ater Reuse
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23. (U) To prepare a protocol for evaluation of on-line TOC monitors and to use this

24. (U) Define tile sensitivity of the monitor to compounds expected in Field Army
wastewaters treated for reuse. Test the long-term stability of response and
sensitivity of the monitor. Evaluate the reproducibility of response to dilute
and concentrated wastew .aters. Investigate response interactions between two com-
pounds. Correlate the monitor response to total organic carbon over a range of
wastewater treatment processes.

25. (U) 7810 - 7909. A PR-l (low-level TOC) sample input module for off-line TOC
measurements was set up and tested, as was a breadboard electrochemical organic
content (EOC) on-line analyzer. Tests were completed using sodium myristate,
hyanine 3500, and 1,N-diethyl-ri-toluamide (DEET). A final report is in preparation.
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SUMMARY SHEET

TITLE: Testing On-Line Total Organic Carbon (TOC) Monitors Designed for

Army Wastewater Reuse Treatment Facilities.

FUNDING: PY None , CY $13K and BY None

PROBLEM DEFINITION: The organic content of water designated for reuse must be
monitored closely to insure that the water does not contain potentially hazardous
materials. The electrochemical organic content analyzer is a rapid indicator of
organic contamination that can be used for continuous monitoring of treatment
plant product waters.

IMPORTANCE: Before reuse of wastewater by humans can be considered an on-line
monitoring capability, such as an electrochemical organic content analyzermust
be developed and tested.

APPROACH: The electrochemical organic content analyzer is a contractor-developed
item. The testing was conducted in-house with treated wastewater generated as a
result of other in-house research projects.

ACHIEVEMENTS: The testing of the electrochemical organic content analyzer has
been completed. Results showed an excellent correlation of Total Organic Carbon
(TOC) a traditional measure of organic contamination.

RELATIONSHIP TO CORE PROGRAM: The in-house testing completed the first phase of
the development effort on the electrochemical organic content analyzer. The
electrochemical organic content analyzer project is a part of the program for
water reuse and is an essential element in the development of water reuse
technology.
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23. (U) To evaluate commnercial filtration techniques for compatibility with the
bentonite virus adsorption methodology for rapid, easy concentration of viruses from
water and wastewater. To evaluate various means of eluting viruses from the clay
entrapped on the filters for subsequent virus assay or ultimate concentration
techniques.

24. (U) Filtration of bentonite adsorbed virus will be evaluated on "best" candidate
cartridge filters in various environmental waters. Elution and reconcentration
techniques will be optimized for maximum virus recovery and reduced toxicity from
waterborne chemicals. The virus concentration technology will be published in
technical journals and a tentative virus concentration manual will be prepared for
distribution to USAEP-A and other potential users.

25. (U) 7810 - 7909. Studies indicated that when diatomaceous earth and antifoam were
added together in the concentration technique no improvements were noted. On the
other hand antifoam B at 2% concentration provided modest improvemrents to virus recovery
especially in wastewater. Experiments on sensitivity of virus recovery at low levels
revealed that recovery efficiency did not decline appreciably from that observed
at high seed virus levels.
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DETAIL SHEET

TITLE: Development of Techniques for the Concentration and Detection of
Enteric Viruses in Water and Wastewater

FUNDING: PY $43K , CY $35K and BY None

PROBLEM DEFINITION: Currently there is no universal virus concentration
methodology which can be effectively used for recovery of virus from finished
waters and wastewaters (or waters high in suspended solids). Additionally,
most techniques do not recover virus adsorbed or embedded within waterborne
particulate materials. The Bentonite adsorption-filtration technology being
developed in this study is designed for collecting and processing a wide range
of waters and is capable of examining virus associated with suspended materials.
It is also compatible with a variety of eluents and may allow even further recon-
centration or volume reduction for virus plaque assay on tissue culture.

IMRTA:NCE: A sensitive, high volume virus concentration/reconcentration
tecnnique is needed to conduct necessary evaluation of existing and develop-
mental hardware or processes for Army water and wastewater treatment. Because
such environmental waters may contain very low numbers of virus it is necessary
to concentrate the virus to levels where they can be quantitated on various
tissue cell cultures. Knowledge of actual virus removals by tne various unit
prozess treatment methods will help to provide information on optimization of
the processes for virus removal.

APPROACH: During FY79 major emphasis was placed upon the optimization of virus
concentration and recovery in the Bentonite adsorption concentration technique
and subsequent reconcentration. Diatomaceous earth (a filter life extender)
and antifoams were evaluated for their capability to enhance virus recovery
during elution using matrix and randomized linear addition experiments. Exper-
iments also were conducted to determine the low level sensitivity of the large
volume concentration technique.

ACH!EVE,.1ENTS: Studies indicated that when diatomaceous earth and antifoam were
added together in the concentration technique no improvements were noted. On
the other hand, antifoam B at 2% concentration provided modest improvements to
viris recovery especially in wastewater. Experiments on sensitivity of virus
recovery at low levels revealed that recovery efficiency did not decline
aporeciably from that observed at high seed virus levels.

RELTIONSHIP TO CORE PROGRAM: The development of enteric virus recovery
technology (Bentonite adsorption) has provided a worthwhile tool to assess
virus in natural waters and wastewaters. This technology can be used to
exaFine Army unit treatment processes and is currently being used to support
research efforts for the Corps of Engineers.
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23. (U) A need exists for a non-invasive, portable device for locating metallic and
non-metallic foreign bodies in combat patients for use at field military hospitals.

24. (U) An existing technique utilized for range and altitude information employed
in the radio frequency part of the spectrum will be modified to operate in the
ultrasonic range. By suitable selection at the fixed and variable parameters, the
information will be shifted from the frequency domain to the spacial domain and thiswill eliminate the need for sophisticated spectral analysis equipment.

25. (U) 7810 - 7909. Using existing laboratory equipment, an ultrasonic transmitter
was fabricated. The receiver portion consisted of a pre-amplifier, mixer and a 10 KC
filter. Using a water media, discontinuities of approximately 1.25 mm could be detected,
The approach appears feasible but increased receiver's gain is required as well as an
automatic gain control to allow for the 60 db variation in signal strength.
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SUMMARY REPORT
i

TITLE: Foreign Body Locator, Ultrasonic, Non-Invasive

FUNDING: PY - 0; CY -2; BY - 10

PROBLEM DEFINITION: To develop a system for the non-invasive location of foreign
bodies within the wounded soldier.

IMPORTANCE: A need exists for a non-invasive, portable device for locating
metalic and non-metallic foreign bodies in combat patients for use at
field military hospitals. This would be used when x-ray would be unavailable.

APPROACH: An existing technique utilized for range and altitude information
employed in the radio frequency part of the spectrum will be modified to
operate in the ultrasonic range. By suitable selection at the fixed and
variable parameters, the information will be shifted from the frequency
domain to the spacial domain and this will eliminate the need for
sophisticated spectral analysis equipment.

ACHIEVEMENTS: Using existing laboratory equipment for the transmitter
portion (10 MHZ voltage controllable oscillator and a low frequency function
generator) a system was implemented. The receiver portion consisted of a
10 MHZ preamplifier, a broad band mixer and a 10 KHZ narrow band pass filter.

Using an oscilloscope as the detector and commercial crystals from
an ultrasonic blood flow meter, discontinuities of approximately 1.25 mm
in a water media could be detected. Using fixed parameter, it would be
possible to calibrate modulations amplitude in mm and thus provide a
calibrated output.

RELATIONSHIP TO CORE PROGRAMS: This ILIR project is in accord with the
laboratory mission of providing simple, reliable diagnostic equipment
for field use.
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23. (U) To develop a system for laboratory evaluation of integrated pest management
potential for black flies (Simuliidae.

24. (U) Using experimental methods previously used for other species of black flies,
colonization of Simulium vittatum, the pest at Holston, was initiated. This method
involved developiment of field collection and transportation methods and creation of
an in-laboratory artificial rearing system.. In addition, several systems for rapid
screening of various control strategies have been and are to be constructed and tested.
Each system will be tested in view of obtaining a rapid operational assessment of a
control method using an artificial system which simulated the natural environment.

25. (U) 7810 - 7909. A basic system for in-laboratory rearing has been created and
preliminary testing conducted. Field collected eggs can be hatched in a consistent
and predictable manner. Larval survival is steadily increasing a s expertise and tech-
niques are refined. One apparatus for rapid screening of various control strategies was
built. Preliminary testing of the apparatus has been successfully conducted using a
microbial agent. These tests with insecticides and-pathogens are essential prior to
field testing to determine what effective rates of field application produce control
in an environmentally acceptable manner.
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DETAIL SHEET

TITLE: Development of System for Laboratory Evaluation of Integrated

Pest Management Potential for Black Flies (Simulidae).

FUNDING: PY - None, CY - $16K, BY - $50K

PROBLEM DEFINITION: To develop a system for laboratory evaluation of
integrated pest management potential for black flies.

IMPORTANCE: Black flies represent both a nuisance and medical problem to
the military. In tropical areas they are significant vectors of onchoceriasis.
At several military installations, such as Fort Drum, NY and Holston Army
Ammunition Plant, Kingsport, TN, large concentrations of black flies have
caused reduced productivity and restricted area availability for training.
There currently exists no established operational system for evaluating
control strategies for black flies.

APPROACH: Using experimental methnds previously used for other species
of black flies, colonization of Similium vittatum, the test at Holston,
was initiated. This method involved development of field collection
and transportation methods and creation of an in-laboratory artificial
rearing system. In addition, several systems for rapid screening of various
control strategies have been and are to be constructed and tested. Each
system will be tested in view of obtaining a rapid operational assessment
of a control method using an artificial system which simulated the natural
environment.

ACHIEVEMENTS: A basic system for in-laboratory rearing has been created
and preliminary testing conducted. Field collected eggs can be hatched in
a consistent and predictable manner. Larval survival is steadily increasing
as expertise and techniques are refined. One apparatus for rapid screening
of various control strategies was built. Preliminary testing of the
apparatus has been successfully conducted using a microbial agent. These
tests with insecticides and pathogens are essential prior to field testing
to determine what effective rates of field application produce control
in an environmentally acceptable manner.

RELATIONSHIP TO CORE PROGRAM: In order to evaluate any integrated pest
management program, a system must be developed where the black flies can
be reared and maintained in a stable laboratory environment. This
project provides a technology base for our integrated pest management
program against black flies.
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used in connection with a commercial device for heart rate biofeedback. To develop
the necessary signal conditioning and output circuitry for an integrated system for
all three parameters.

25. (U) 7310 - 7901. No work accomplished. Task terminated due to non-availability
of funds.
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DETAIL SHEET

TITLE: Miniature Device for Monitoring Patients.

FUNDING: PY $0 , CY $0 , and BY $0

ACHIEVEMENTS: None, task was never activated.
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23. (U) To establish the relative buffering capacity of the three biological waste-
water treatment processes: activated sludge, rotating biological contactor, and
trickling filter. The relative effects of high p1l to the microorganisms in the
three systems will be evaluated. pil and carbon dioxide gradients near the micro-
organisms will be quantified.

24. (U) Laboratory scale studies will be conducted to evaluate changes on the p1l
and buffering capacity of wastewaters after being subjected to treatment by the
biological processes. Analyses of the microorganisms during and after exposure to
high pH wastewaters will be conducted to quantify effects.

25. (U) 7310 - 7901. No work accomplished. Task terminated due to non-availability
of funds.
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DETAIL SHEET

TITLE: Evaluation of the Buffering Capacity of Microorganisms in

Wastewater Treatment Biological Processes.

FUNDING: PY $0 , CY $0 , and BY $0

ACHIEVEMENTS: None, task was never initiated.
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23. (U') To develop acceptablueanalytical methods for the routine analysis of pesti-
cides in aqueous wastes fromiiArmny pest control operations. There is a requirement
for analytical methods for carbaryl and chlordane in wastewater resulting from the
pesticide filtration system being developed by the Army for use at Ft. Eustis, VA.

24. (U) Analytical methods are available for analysis of carbaryl and chlordane infwater. However, these methods are tfine consuming and are not easily adapted to
routine analysis of large numbers of aqueous samples. Laboratory studies will be

I' perforp.med to modify and im.prove current gas and liquid chromatographic methods. The
improved procedures should provide reproducible and accurate analysis of 30 to 40
samnples per day.

2 5. (U) 7810 - 7909. A liquid chromatographic method was developed for simultaneous
determi nation of carbaryl, baygon and their hydrolysis products in water. A gas
chromato .raphic method was developed for the simultaneous determination of baygon,
diazinon, dursban and malathion in effluents from US Army pest control operations.
The solvent system~s of emulsifiable concentrates of -diazi non, dursban, malathion,
baygon and chlordane were characterized.
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DETAIL SHEET

TITLE: Analytical Methods for Pesticides in Aqueous Wastes from Army
Pest Control Operations

FUNDING: PY None , CY $9K and BY None

PROBLEM DEFINITION: To develop acceptable analytical methods for theroutine analysis of pesticides in aqueous wastes from Army pest control

operations. There is a requirement for analytical methods for carbaryl
and chlordane in wastewater resulting from the pesticide filtration system
being developed by the Army for use at Ft Eustis, VA.

IMPORTANCE: In order to support the development of a carbon filtration
system we must find new analytical procedures to determine several pesticides
in water simultaneously and rapidly.

APPROACH: Analytical methods are available for analysis of individual
pesticides in water. However, these methods are time consuming and are not
easily adapted to routine analysis of large numbers of aqueous samples. Lab-
oratory studies will be performed to modify and improve current gas and liquid
chromatographic methods. The improved procedures should provide reproducible
and accurate analysis of 30 to 40 samples per day.

ACHIEVEMENTS: A liquid chromatographic method was developed for simultaneous
determination of carbaryl, baygon and their hydrolysis products in water. A
gas chromatographic method was developed for the simultaneous determination of
baygon, diazinon, dursban and malathion in effluents from US Army pest control
operations. The solvent systems of emulsifiable concentrates of diazinon,
dursban, malathion, baygon and chlordane were characterized.

RELATIONSHIP TO CORE PROGRAM: This research is a part of the Army's evalua-
tion of health and environmental consequences of the disposal of hazardous
wastes and pesticides generated by military activities.
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23. (U) The Data Acquisition Monitoring and Control System (DA11CS) was developed
to support a direct wastewater reuse pilot plant effort. The program objective is
to use the DANICS System capabilities to support several other projects of this
laboratory by means of sensor data acquisition, storage and recall, computer program
development, and ancilliary data processing assistance.

24. (U) The Advanced Wastewater Treatment Pilot Plant facilities will be evaluated
for the installation of analog or digital sensors for DAMCS processing. Programs
will be written for interactive use by Analytical Chemistry personnel at the
analytical facilities with direct link to the DACS. Analytical chemistry require-
ments needing computer assistance will be studied with recomended method of approach
(type system to support), the necessary programs and user instructions.

25. (U) 7810 - 7909. A Functional Specification was prepared which provides a plan,
schedule and cost data for providing data acquisition, monitoring and control services
to Pilot Plant equipment in Building 1054. Two groups of computer programs were
transferred to the interactive VJYLBUR word processing/program execution system
installed at Fort Detrick in December 1978. The Division Library of over 350 volumes
sign-out, sign-in and inventory control was also transferred to WYLBUR. Several
other researchers were contacted and approaches formulated to meet their needs.
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DETAIL SHEET

TITLE: Data Acquisition and Monitoring Control System Computational
Capability Development

FUNDING: PY None , CY $8K and BY None

PROBLEM DEFINITION: A contractor-supplied Data Acquisition Monitoring and
Control System (DAMCS) was delivered to USAMBRDL in 1977 to support a MUST
wastewater reuse pilot plant effort. The software was not fully debugged
before a decision was made to discontinue the MUST system development.
This left the laboratory with a potentially powerful computer system with
few applications.

IMPORTANCE: The DAMCS represents a large investment. The laboratory has
research programs which can benefit from use of DAMCS. A research effort
is merited to attempt to solicit, interface, and implement use of the DAMCS
to support these programs.

APPROACH: The Advanced Wastewater Treatment Pilot Plant facilities will be
evaluated for the installation of analog or digital sensors for DAMCS proces-
sing. Programs will be written for interactive use by Analytical Chemistry
personnel at the analytical facilities with direct link to the DAMCS. Analyt-
ical chemistry requirements needing computer assistance will be studied with
recommended method of approach (type system to support), the necessary programs
and user instructions.

ACHIEVEMENTS: A Functional Specification was prepared which provides a plan,
schedule and cost data for providing data acquisition, monitoring and control
services to Pilot Plant equipment in Building 1054. Two groups of computer
programs were transferred to the interactive WYLBUR work processing/program
execution system installed at Fort Detrick in December 1978. The Division
Library of over 350 volumes sign-out, sign-in and inventory control was also
transferred to WYLBUR. Several other researchers were contacted and approaches
formulated to meet their needs.

RELATIONSHIP TO CORE PROGRAM: Research efforts at this laboratory can benefit
from use of data processing equipment. The equipment can be used to store and
recall large amounts of data, perform computations which are laborious by
manual (including hand calculator) methods, or to control experiments. Quite
often, researchers are unaware, cannot (or think they cannot) afford the time
and effort investment to use such equipment, or are overawed by its complexity.
Without such a development program, the capabilities of equipment remained
untapped and the advantages of these capabilities to potential users remains
unexploited.
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23. (U) To study the feasibility of using photobacteria as a short-term] screening
system for toxicity.

24. (U) A colony of the test organism shall be grown in an aqueous medium. Baseline
bioluminescent activity shall be measured. Chemicals for which mammalian or aquatic
toxicity are available will be tested. Dose-response curve will be used to estimate
the ED50 (effective dose 50). All species studied will be examined by the scanning
electron microscope.

1~ 25. (U) 7810 - 7909. A strain of photobacterium which grows in liquid medium and
displays the appropriate bioluminescent kinetics was selected. Dose-response studies
using nitrotoluenes have been conducted. Data analysis and report preparation are
in progress.
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DETAIL SHEET

TITLE: Short-term Screening Test for Toxicity Using Photobacteria

FUNDING: PY $5K , CY $3K and BY None

PROBLEM DEFINITION: Current methods of assessing the toxic properties of
environmental and occupational contaminants are time consuming and costly.
Thus, not all of the potentially hazardous compounds are properly evalu-
ated in mammalian or aquatic test systems. The number of new chemicals
used by the Army in the field (troop exposures) and at Army industrial
activities (industrial worker exposures) continues to increase. Short-
term tests are required to screen for the most toxic compounds. Such
short-term tests also make chemical interaction testing economically
feasible.

IMPORTANCE: The development of a battery for short-term tests will permit
the Army to screen a greater number of compounds for toxicity.

APPROACH: Photobacteria will be grown in a liquid medium and the spontaneous
bioluminescent activity measured under control conditions and in the presence
of varying concentrations of toxic chemicals. Such dose-response studies will
be conducted using the nitrotoluenes which occur as pollutants of munition
production processes. The photobacterial response will be compared to aquatic
and mammalian toxicologic data on the same chemicals.

ACHIEVEMENTS: 1. A strain of photobacterium which grows in a liquid medium
and displays the appropriate bioluminescent kinetics was selected. 2. Dose-
response studies using nitrotoluenes have been conducted. 3. Statistical
data analysis is underway. 4. A final report is in preparation.

RELATIONSHIP TO CORE PROGRAM: This study is designed to assess the feasibility
of developing the photobacterial test system as a part of a battery of toxicity
screening tests. The development of such a battery of short-term tests will
enable this laboratory to screen a larger number of compounds at a reduced
cost to the Army.
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23. (U) To investigate the chemical reactions occurring in a virus undergoing dis-
infection by free or combined chlorine. To determine the loci of chlorine interaction
with nucleic acids. To study the reactions of chlorine with biological materials and
determine products of such reactions under the conditions of water disinfection.

24. (Ui) Aqueous solutions of f2 virus will be disinfected with H036C1 or 11H23601
between pHl 5 and 10. The RNA of inactive f 2 will then be isolated, hydrolyzed and
subjected to electrophoresis to determine which nucleotides chemically bind chlorine.
The interaction of chlorine with biological materials will be studied; reactions of
purine and pyrimi dine analogs will be emphasized.

25. (U) 7810 - 7909. The mode of action of free chlorine on f 2 virus during disin-
fection appears to be reaction with the viral RNA. The details of all experiments
have been put forth in four publications during the period FY78 - FY79. During
this period this work was also presented at five scientific meetings.
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DETAIL SHEET

TITLE: Mechanism of Disinfection and Action of Free and Combined Chlorine
on Biological Materials

FUNDING: PY $11K , CY $8K and BY None

PROBLEM DEFINITION: To investigate the chemical reactions occurring in a
virus undergoing disinfection by free or combined chlorine. To determine
the loci of chlorine interaction with nucleic acids. To study the reactions
of chlorine with biological materials and determine products of such reac-
tions under the conditions of water disinfection.

IMPORTANCE: The importance of chlorination of water supplies for prevention
of waterborne diseases impels us to understand the manner in which chlorine
acts upon viruses and bacteria. Presently, improvements in the disinfection
are sought empirically. However, if the mechanism by which chlorine species
interact with virus could be understood, then such knowledge could lead to
optimization of chlorine use or better define conditions under which disin-
fection may be improved.

APPROACH: Aqueous solutions of f2 virus will be disinfected with H036CI or
NH236Cl between pH 5 and 10. The RNA of inactive f2 will then be isolated,
hydrolyzed and subjected to electrophoresis to determine which nucleotides
chemically bind chlorine. The interaction of chlorine with biological
materials will be studied; reactions of purine and pyrimidine analogs will
be emphasized.

ACHIEVEMENTS: The findings of this study have been published in the following
articles: (1) Dennis, W.H., V.P. Olivieri and C.W. Kruse, Reaction of Uracil
with Hypochlorous Acid, Biochem. and Biophys. Res. Commun., 83, 168-171
(1978); (2) Dennis, W.H., V.P. Olivieri and C.W. Kruse, The Reaction of
Aqueous Hypochlorous Acid with Nucleotides, Water Research, 13, 357-362
(1979); (3) Dennis, W.H., V.P. Olivieri and C.W. Kruse, Mechanism of Disin-
fection: Incorporation of 3 6 CI into f2 Virus, Water Research, 13, 363-369
(1979). A chapter in a book to be published in 1980 has been prepared;
"Inactivation of Virus with Chlorine and Related Species", by Olivieri, V.P.,
W.H. Dennis, M.C. Snead, D.T. Richfield and C.W. Kruse. Another chapter to
be published in the 1979 Conference Proceedings, "Water Chlorination: Envi-
ronmental Impact and Health Effects" is entitled, "Reactions of Chlorine
and Chloramines with Nucleic Acids under Disinfection Conditions", by
Olivieri, V.P., W.H. Dennis, M.C. Snead, D. T. Richfield and C.W. Kruse.

RELATIONSHIP TO CORE PROGRAM: The Army has been a leader in developing new
concepts in water treatment. The pursuit of such basic studies helps to
retain the proficiency of professional staff and in the long run will enhance
the status of Army-sponsored research.
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24. (U) Complete a literature search for non-toxic, non-corrosive candidate fluids.
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to 250-270 F saturation temperatures of these fluids. Measure killing ability with
spore strips.

25. (U) 7609 - 7901. Butanol was selected as the candidate fluid. It has a boiling
point at atmospheric pressure of nearly 2440F and a computed pressure as a saturated
vapor of less than 8 psig at 2700F. It is reasonably inexpensive, non-toxic and
believed to be non-corrosive. Two table-top sterilizers were instrumented and
operated with butanol using integrating steam sterilization indicators in the chamber
with successful results. Further modification and better equipment is considered to
be necessary before spore strip testing can comdmence.
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SUMMARY SHEET

TITLE: Sterilization Techniques Using High Boiling-Point Fluids

FUNDING HISTORY: PY - 0.8K; CY - 0; BY - 6K

PROBLEM'1 DEFINITION: Modern steam sterilizers utilize saturated steam at
270°F or more which is equivalent to pressures of 27 psig or greater.
This results in disadvantages especially important in field sterilizer de-
sign which are the requirements for thick and heavy pressure vessels
and doors and difficult pressure seals at the doors. If a suitable fluid
with a higher boiling point than water was used as a sterilant, the
chamber pressure at 270°F could be much lower than 27 psig resulting in
a lighter and safer sterilizer. If the resulting pressure was less than
15 psig, its' design and construction would not fall under the jurisdic-
tion of the ASME Boiler and Pressure Vessel Code which would be likely
to reduce costs.

IMPORTANJCE: Reduces weight and cost of field sterilizers with increased
safety.

APPROACH: Select a sterilant fluid which has desired thermodynamic
characteristics and is non-toxic, non-corrosive and reasonably inexpensive.
Select a simple gravity displacement sterilizer, modify and instrument it
as necessary and make runs establishing operating parameters and spore
killing capability. Pass ILIR into next phase which would be design,
construction and evaluation of a lightweight sterilizer using this
principle and comparison with a similar, conventional machine.

ACHIEVEMENTS: Earlier work in this study (F131) established butanol as
a candidate fluid. It has a boiling point at atmospheric pressure of
about 244 0F and a calculated pressure as a saturated vapor at 270°F of
less than 8 psig. Tests with integrating steam sterilization indicators
were successful, but no actual spore tests had been run at the time that
the program was suspended. At that time, it was also recognized that
unlike steam, butanol vapor is more dense than air. This requires
modification of the air displacement system of a test sterilizer.

RELATIONJSHIP TO CORE PROGRAM: At least four programs are underway at
this laboratory involving field steam sterilizers.
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23. (U) To develop a system for laboratory evaluation of biological control potential
of arthropod pathogens for arthropods of medical importance.

24. (U) Two protozoan mosquito pathogens of Thai Aedes aegypti will be used as models
to develop and test protocols for the preliminary evaluation of the efficiency, safety,
mass production potential, storage characteristics, and resistance to denaturation in

the environment, of candidate biological control agents for mosquitoes.
25. (Ui) 7810 - 7909. Efficiency studies to determine the relationship among dose, age
at exposure, percent infection, percent miortality, time of mortality and reduction in
reproductive potential have been completed for one pathogen and are half finished for
the other. Storage experiments indicate that neither pathogen will survive drying.
Both can be held fo r several months by refrigeration at 4*C. One will survive freezing;
the other will not. -Spores of both pathogens can be produced in mass-producible
lepidopteran larvae, and studies in tissue culture are underway. Resistance to heat
studies are completed.
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DETAIL SHEET

TITLE: Development of System for Laboratory Evaluation of Biological
Control Potential of Arthropod Pathogens for Medically Important
Arthropods

FUNDING: PY - $41K, CY - $69K, BY - $50K

PROBLEM DEFINITION: Pathogens are being used in agriculture and forestry

for the biological control of insect pests. Several hundred mosquito
pathogens'have been reported but none have yet been successfully produced
commercially as control agents for mosquitoes. Few have even been studied
to assess their potential as biological control agents. A screening system
is needed to permit the selection of mosquito pathogens worthy of further
study and development as biological control agents.

IMPORTANCE: Public concern for environmental pollution by conventional
chemical pesticides and spreading resistance to insecticides in pest popu-
lations signal the need to develop new pest control technology for inte-
gration with presently available technology to provide economical,
efficient pest management with minimal environmental insult.

APPROACH: Two protozoan mosquito pathogens from Thailand are being used
as models to develop and test protocols for the preliminary evaluation
of safety, efficiency, mass production potential, storability, and resis-
tance to denaturation by environmental factors.

ACHIEVEMENTS: Host/pathogen systems have been established in the lab.
Pertinent scientific literature has been accumulated and is being reviewed.
Spore production in natural hosts has been optimized. Spore purification
procedures have been developed. Potential for spore production in mass
producible Lepidoptera larvae has been demonstrated. Efficiency evaluation
experiments with one pathogen are completed and nearing completion with
the other pathogen. Storage experiments have defined the storage
characteristics of the pathogens. Effects of environmental factors on
spore infectivity have been defined. Description of pathogen life cycles
are underway. Safety testing will be done by contract.

Several hundred mosquito pathogens have been described, but the
biological control potential of only a few have been investigated. A
screening system is needed to quickly and economically select those worthy
of further investigation and development as biological control agents.

RELATIONSHIP TO CORE PROGRAM: Biological control methods are one of the
triad of control methods available to an integrated pest management pro-
gram. Project is providing technical base for this part of the integrated
pest management system against mosquitoes.
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MANUSCRIPTS CLEARED FOR PUBLICATION/PRESENTATION

1 October 1978 - 30 September 1979

1. Movement and Transformation of Three Munitions Compounds in Soil,
Hale, V.Q., Taft, L.G., Stanford, T.B., (Battelle Columbus Laboratories)
and Eugene P. Meier, EPRD - Oral Presentation at Annual Meeting of
American Society of Agronomy, 3-8 Dec 78.

2. The Hazard Ranking and Allocation Methodology: Evaluation of TNT
Wastewaters-for Continuing Research Efforts, Mitchell J. Small -
Tech Report #7808.

3. Setting Priorities for R&D on Army Chemicals, Brown, Stephen L., Cohen,
Joel M., Macrae, Nigel I., (SRI, International) and Mitchell J. Small -
Final Report, DAMD 17-75-C-5071.

4. A Rationale for the Calculation of Preliminary Pollutant Limit Values
for Soil and Water, Rosenblatt, D.H. and J.C. Dacre - Abstract for
Oral Presentation at ACS Meeting, Honolulu, Apr 79, and for publication
in Meeting Abstracts.

5. Concentrator, Mosquito Larvae, Driggers, D.P., Cranford, H.B., Parsons,
R.E., Desrosiers, R.E. and J.T. Kardatzke - Tech Report #7810.

6. Preliminary Study to Assess Potential Biohazards and Decontamination
Precautions at Fort Detrick, MD, Glennon, John P., and J. McCarthy -
Tech Report #7805.

7. Monitoring Wastewater for Munitions, Helton, Danny 0., (MRI), Rosenblatt,
David H. and Jesse J. Barkley, EPRD - Abstract for Presentation at
Pittsburgh Conference on Analytical Chemistry, Cleveland, OH, 5-9 Mar 79.

3. Simple Theoretical Criterion of Chemical Carcinogenesis - A Refutation,
Rosenblatt, David H. and Jack C. Dacre - Journal Publication in
Experienti a.

9. A Stochastical Approach to Allocate Funds for Toxicological and Environ-
mental Research on the Basis of Hazard Assessment, Small, Mitchell J.
and Walter P. Lambert - Abstract for Presentation at 1979 National
Conference for Control of Hazardous and Toxic Materials in the
Environment, 21-23 Mar 79 and for publication in Proceedings.

10. A Stochastical Approach to Allocate Funds for Toxicological and
Environmental Research, Small, Mitchell J. and Walter P. Lambert -
Abstract for Presentation at ARO Workshop on Simulation, Validation
and War Gaming, El Paso, TX, 12-14 Feb 79, and for publication in
TBD.
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11. Wastewater Reuse Program at the USAMBRDL, William J. Cooper - Abstractfor Oral Presentation at National Reuse Symposium, Washington, DC,
25-29 Mar 79 and for publication in Proceedings.

12. Hatching Responses Eggs of Snow-melt Aedes, James T. Kardatzke -
Oral Presentation at Annual Meeting of the Entomological Society of
America, Houston, TX, 28 Nov 78.

13. Monitoring Organic Loading with the Electro-chemical Organic Content
Analyzer, Cowen, W.F., Peterman, B.W., EPRD) and Dr. R.J. Davenport,
Life Systems, Inc. - Abstract for Presentation at Water Reuse Symposium
(Poster Presentation), Wash, DC, 23-30 Mar 79.

14. Evaluation of Cockroach Surveillance Devices, Desrosiers, Robert F.,
Nelson, James H., Kardatzke, James T. and Bernard A. Schiefer -
Tech Report #7811.

15. Catalytic Dechlorination of Organochlorine Compounds V. Polychlorinated
Biphenyls-Arochlor-1254, Dennis, William H., Chang, Yun H. and William
J. Cooper - Journal Publication in Bulletin of Environmental and
Contamination Toxicology.

16. Enhancement of Enteric Virus Recovery from Large Volume Water Concen-
trates Using Addition of Antifoam During Elution, Taylor, G.W.,
Blackstone, S.C., and S.A. Schaub - Abstract for Oral Presentation
at American Society for Microbiology Annual Meeting, Los Angeles, CA,
4 May 79.

17. Air Pollution Aspects of Hazardous Material Disposal, Robert J. Murphy
- Oral Presentation at Waste and Wastewater Equip MFR Assn, Inc. 1979 -
Industrial Pollution Conference, Phila, PA, 28 Mar 79 and for publication
in Conference Proceedings.

18. Human Factors on Design and Operation of Reuse Facilities, Miller, Roy
D. and Walter P. Lambert - Abstract for Oral Presentation at Water Reuse
Symposium, Wash, DC, 25-30 Mar 79.

19. Reuse of Shower and Laundry Water by Army Field Units: Evaluation of
Health Effects Data, Eaton, J. and Cogley - Abstract for Oral Pre-
sentation at National Conference for Control of Hazardous and Toxic
Materials in the Environment, Miami Beach, FL, 21-23 Mar 79.

20. Automated Nitrocellulose Analysis, Barkley, Jesse J., Jr., and David
H. Rosenblatt - Tech Report #7807.

164



21. The Ozone Oxidation of Hydrazine Fuels, Cowen, William F., Ph.D., EPRD,
and Sierka, Raymond, Ph.D., University of Arizona - U.S. Air Force Tech
Report.

22. Phosphorus Removal in a Pilot Scale Trickling Filter System by Low
Level Lime Addition to Raw Wastewater, Miller, CPT Roy et al, Tech
Report #7901.

23. Federal and State Water Quality Standards/Guidelines for Selected
Parameters of Interest to the Army, Burrows, Dr. W.D. - Abstract, Oral
Presentation at National Conference for Control of Hazardous and Toxic
Materials in the Environment, Miami Beach, FL, 21-23 March 1979.

24. Prioritization of Research Efforts on Environmental Chemicals, Burrows,
W.D., and D.R. Cogley, Walden Division of Abcor, Inc. - Abstract for
Oral Presentation at National Conference for Control of Hazardous and
Toxic Materials in the Environment, Miami Beach, FL, 21-23 March 1979.

25. Toxicological and Ecological Effects of DDT at Two Army Arsenals,
Burrows, W.D., EPRD, Cogley, D.R., and W.G. Light, Walden Division
of Abcor, Inc. - Abstract for Oral Presentation at National Conference
for Control of Hazardous and Toxic Materials in the Environment,
Miami Beach, FL, 21-23 March 1979.

26. Preliminary Assessment of Pollutant Distribution at Rocky Mountain
Arsenal, Burrows, W.D., EPRD and D.R. Cogley, Walden Division of
Abcor, Inc. - Abstract for Oral Presentation at National Conference
for Control of Hazardous and Toxic Materials in the Environment,
Miami Beach, FL, 21-23 March 1979.

27. Fixation of Tobyhanna Army Depot Electroplating Waste Samples by
Asphalt Encapsulation Process, Rosencrance, Alan B., and Ramchandra
K. Kulkarni, Ph.D., Tech Report 7902.

28. NO TITLE - Short Research Summary Only, van der Schalie, Wmn. H.,
Abstract for Publication in Rapid Methods Research Highlights.

29. Reaction of 2-Isopropyl-4-methyl-6-pyrimidinol with Sodium Hypochlorite,
Dennis, Wm. H., Jr, Meier, Eugene P., Rosencrance, Alan B., Rosenblatt,
David H. , EPRD and Morris T. Reagan - Journal Publication in Chemical
Communications, JCS.

30. The Technical Tours, Dale, John, Senior Assistant Editor, Water
Pollution Control Federation - Journal Publication in Journal Water
Pollution Control Federation.

31. Catalytic Dechlorination of Organochlorine Compounds - VI. Mass Spectral
Identification of Aldrin and Dieldrin Products, Cooper, Wmn. J., Dennis,
Wm. H. Jr., EPRD, DeLeon, I.R. and J.L. Laseter, Center for Bio-Organic
Studies - Journal Publication in Chemosphere.
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32. A Sequential Comprehensive Hazard Assessment Strategy for Estimating
Water Quality Criteria, Pearson, J. Gareth, and John P. Glennon, Journal
Publication in Proceedings of "Workshop on Estimating the Hazard of
Chemical Substances to Aquatic Life.

33. The Development of the FACTS Procedure for Combined Forms of Chlorine and
Ozine in Aqueous Solutions, Meier, Eugene P., and William J. Cooper -

Journal Publication in Environmental Science & Technology.

34. Hatching Responses of Embryos of Snow-melt Aedes (Diptera: Culicidae),
Kardatzke, CPT James T. - Oral Presentation at Annual Meeting Entomo-
logical Society of America, Houston, TX, and Journal Publication in
Annals of the Entomological Society of America.

35. Sex-Related Morphological Characters in Larvae of Hyalophora gloveri
gloveri (Saturniidae), Miller, Thomas A., USAMBRDL and Samuel V.
Machotka, USAMRIID - Journal Publication in Journal of the Lepidopterists'
Society.

36. A Stochastic Approach to Allocate Funds for Toxicological and Environ-
mental Research on the Basis of Hazard Assessment, Small, Mitchell J.,
EPRD and MAJ Walter P. Lambert, USAIRDC - For Presentation at 1979
National Conference on Hazardous Material Risk Assessment, Disposal
and Management, Miami Beach, FL, 25-27 Apr 1979 and for Publication
in Proceedings.

37. Mosquito Pathogens From Mounted Collection of Thai Mosquito Larvae,
MAJ Stephen C. Hembree - Journal Publication in Mosquito News.

38. Preliminary Report of Some Mosquito Pathogens from Thailand, MAJ
Stephen C. Hembree - Journal Publication in Mosquito News.

39. Juvenile Development of Snow-Melt Aedes, CPT James T. Kardatzke -

Journal Publication in Mosquito News.

40. Effect of NaCl on Larval Snow-Melt Aedes, CPT James T. Kardatzke -
Oral Presentation at Annual Meeting of the American Mosquito Control
Association, Washington, DC, 8-12 Apr 79.

41. The Army Portable Insect Survey Set, Kardatzke, James T., Driggers,
Donald P., O'Connor, Richard J., Stup, Jesse, Jr., and Bernard A.
Schiefer - Oral Presentation at Annual Meeting of American Mosquito
Control Association, Washington, DC, 8-12 Apr 79.

42. Oviposition Behavior of Colonized Antheraea polyphemus (Saturniidae),
Miller, Thomas A., and William J. Cooper - Journal Publication in
Journal of the Lepidopterists' Society.
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43. Wastewater Reuse Program at the US Army Medical Bioengineering
Research & Development Laboratory, Cooper, Wm. J., Eaton, James C.
and Barry W. Peterman - Oral Presentation at Water Reuse Symposium,
Washington, DC, 25-30 Mar 79, and for publication in Proceedings.

44. Recarbonation of Wastewater Using the Rotating Biological Contactor,
Miller, CPT Roy D., Noss, Charles I., USAMBRDL, and Edgar D. Smith,
USACERL - Abstract for Presentation Water Pollution Control
Federation.

45. A Literature Review - Occupational Health Hazards of Nitroglycerin
with Special Emphasis on Tolerance and Withdrawal Effects, CPT Ronald
N. Shiotsuka - Tech Report #7903.

46. Non-Participation of Male Aedes taeniorhynchus (Wiedemann) in Vertical
Transmission of Regular Mosquito Iridescent Virus, MAJ Stephen C.
Hembree - Journal Publication in Mosquito News.

47. Effect of Sodium Chloride on Larval Snow-Melt Aedes, CPT James T.

Kardatzke, Journal Publication in Mosquito News.

48. Site of Entry of the Regular Mosquito Iridescent Virus (RMIV) in
Aedes taeniorhynchus Larvae, MAJ Stephen C. Hembree - Journal
Publica-tion in Journal of Invertebrate Pathology.

49. Polyethylene Artificial Tendons, Hodge, John W. and C.W. R. Wade -
Book - Publication in Synthetic Biomedical Polymers: Concepts and
Practices.

50. Chronic and Carcinogenic Study of Trinitroglycerin in Rats, Mice and
Dogs, Dacre, J., EPRD and others, MRI - Oral Presentation at 21stCongress of the European Society of Toxicology, Dresden, 11-13

Jun 79 (Approved with exceptions) - Sent to Headquarters, MRDC, for
clearance.

51. A Modular, Transportable Habitat System for Colonization of Giant

Silkworm Moths (Saturniidae), Miller, Thomas A., and William J.
Cooper - Journal Publication in Journal of the Lepidopterists'
Society.

52. Evaluation of the Overland Runoff Mode of Land Wastewater Treatment
for Virus Removal, Kenyon, K.F., Schaub, S.A., EPRD, Bledsoe, B.,
and R.E. Thomas, USEPA - Journal Publication in Applied and Environ-
mental Microbiology.

53. The Army Miniature Solid State Mosquito Light Trap, Driggers, Donald
P., O'Connor, Richard J., Kardatzke, James T., Stup, Jesse L. and
Bernard A. Schiefer - Journal Publication in Mosquito News.
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54. Reactions of Chlorine and Chloramines with Nucleic Acids Under
Disinfection Conditions, Olivieri, V.P., Sneed, M.C., Richfield,
Kruse, C.W., JHU and William H. Dennis, USAMBRDL - Abstract for
Oral Presentation at Third Conference on Water Chlorination:
Environmental Impact and Health Effects, Colorado Springs, CO,

5.28 Oct - 2 Nov 79.

55. An Environmental Fate Model Leading to Preliminary Pollutant Limit
Values for Human Health Effects, Rosenblatt, David H., Dacre, Jack
C., USAMBRDL and David R. Cogley, GCA - Book Publication in
Environmental Risk Analysis-for Chemicals.

56. Acid Hydrolysis of Military Standard Formulations of Diazinon,
Dennis, W.H., Rosencrance, Alan B., Randall, W.F., USAMBRDL,
and E.P. Meier, EPA - Journal Publication in Journal of Environmental
Science and Health.

57. Measuring HOCI and Total Free Available Chlorine, Rosenblatt, D.H.,
EPRD, Soderberg, J., Orion Research, Inc., Johnson, J.D. and C. Baer,
University of North Carolina - Abstract for Oral Presentation at
Third Conference on Water Chlorination, Colorado Springs, CO, 28
Oct - 2 Nov 79.

58. Malaria Among the Civilian Irregular Defense Group During the
Vietnam Conflict with an Account of a Major Outbreak, MAJ Stephen
C. Hembree - Journal Publication in Military Medicine.

59. Field Test of Bacillus thuringiensis var. israelensis Against
Psorophora columbiae Larvae in Small Rice Plots, MAJ Stephen C.
Hembree - Journal Publication in Mosquito News.

60. Readily Available Data on 169 Compounds Associated with Operations
at Rocky Mountain and Pine Bluff Arsenals, Cogley, David R. and
Wesley Foy, Walden Division of Abcor, Inc. - Contract Report.

61. The Army Portable Insect Survey Set, Kardatzke, James T., Driggers,
Donald P., O'Connor, Richard J., Stup, Jesse L., and Bernard A.
Schiefer - Journal Publication in Mosquito News.

62. Catalog of Commercial Pesticide Dispersal Equipment, Series A: Non-
Manually Powered, Volume 5: Repellers, Kardatzke, James T., Schiefer,
Bernard A. and Dr. James H. Nelson - Distributed by Military
Entomological Information Service at no cost to USAMBRDL.

63. Catalog of Commercial Pesticide Dispersal Equipment, Series A, Non-
Manually Powered, Volume 3, Outdoor ULV/Thermal Fog Units, Kardatzke,
James T., Nelson, James H., and Bernard A. Schiefer - Distributed by
Military Entomological Information Service at no cost to USAMBRDL.
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64. Catalog of Commercial Pesticide Dispersal Equipment Series A, Non-
Manually Powered, Vol 2, Helicopter Units, Kardatzke, James T.,
Nelson, James H., and Bernard A. Schiefer - Distributed by Military
Entomological Information Service at no cost to USAMBRDL.

65. Catalog of Commercial Pesticide Dispersal Equipment, Series A -
Non-Manually Powered, Volume 1 - Backpacks, Kardatzke, James T.,
Nelson, James H., and Bernard A. Schiefer - Distributed by Military
Entomological Information Service at no cost to USAMBRDL.

66. Rotating Biological Contactor Process for Secondary Treatment and
Nitrification following a Trickling Filter, Miller, Roy D., and
Charles I. Noss - Tech Report #7905.

67. Catalog of Commercial Pesticide Dispersal Equipment, Series A -
Non-Manually Powered, Volume 4 - Hand-Held Sprayers, Indoor/Outdoor,
Kardatzke, James T., Nelson, James H., and Bernard A. Schiefer -
Distributed by Military Entomological Information Service at no
cost to USAMBRDL.

68. Subacute Oral Toxicity of a Condensate Water Mixture in Rats, Mice,
and Dogs - Dacre, Jack C., and others at SRI International - Abstract
for presentation at Society of Toxicology Annual Meeting, March 1980
in Washington, DC and for publication in Toxicology & Applied
Pharmacology Journal.

69. Recarbonation of Wastewater Using the Rotating Biological Contactor,
Noss, Charles I., USAMBRDL, Miller, Roy D., USAEHA-RDN, and Dr,
Ed Smith, USACERL - Abstract for presentation at First National
Symposium on Rotating Biological Contactor Technology, Pittsburgh,
PA, 30 September 1979.

70. Catalog of Commercial Pesticide Dispersal Equipment, Series C:
Nomenclature, Vol 2: Equipment Trade Names, Kardatzke, James T.,
and Bernard A. Schiefer - Article will be printed and distributed
by Military Entomological Information Service at no cost to USAMBRDL.

71. Rotating Biological Contactor Process for Secondary Treatment and
Nitrification Following a Trickling Filter, Miller, Roy D., and
Charles I. Noss, et al - Abstract for Presentation at First National
Symposium on Rotat3-ngBiological Contactor Technology, Pittsburgh,
PA, 4-6 Feb 80.

72. Bone Marrow as a Prediction System for Toxicity, Munson, A., Hallett, P.,
Stablein, D., and B. Kaufman, Dept of Pharmacology, VCU/MCV Cancer Center,
Medical College of Virginia - Oral Presentation at Society of Toxicolo-
gical Annual Meeting, Washington, D.C. and for Publication in Toxicology
and Applied Pharmacology.
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73. Selected Physical Parameters Affecting Epithelial Cell-Agar Substratum
Adhesion, Fletcher, R.D., Adamiak, J.K. Labant, M.C., Breitling,
S.M., Williams, M.D. and Albertson, John N. - Publication in
Experimental Cell Research (Stockholm) - In press.

74. An in vitro Technique for Measuring Cell Adhesion to Rigid Materials,
Fletcher, R.D., Schneider, G., Labant, M., and Albertson, John N. -
J. Dent. Res., 58: 1750-1751, 1979.

75. Improvements of in vitro Cell-Material Adhesion Measurements,

Fletcher, R.D., A-ami-ak, J.K., Labant, M.C. and Albertson, John N. -

J. Periodontal Research - In press.
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